10

15

20

25

30

35

SPECI FI CATION Title OF The Invention 5 NEUTRAL
ELECTROLYTI C WATER, NEUTRAL ELECTRCLYTI C WATER
PRODUCTI ON METHOD AND DEVI CE THEREOF Field O The
Invention This invention relates to neutra

el ectrolytic 10 water generated froman el ectrolyte
tank including a | ow frequency vibration-stirring
apparatus, and to a device for continuously producing
that neutral el ectrol yseecmwateriomBackground O The
Invention 15 Oxygen and hydrogen are generated at the
el ectrodes when el ectrolyzing water by neans of a
device with di aphfidgesofsEparventienns). I n that
case, ion electrophoresis occurs in the fluid due to
el ectrical 20 attraction. An acidic substance is
BEfidedu EREFTRYEE EF JIASERat NEYTRALD BEEE TRQLYGITLECWA T ke
krnRde) of NeleRINENS Nk Mgghdhat |1 quid becomes an
acidic liquid. The liquid at the negative termna
(cathode) on the other hand, becones an al kaline

[iquid. 25 In the Fihat 68 d Tndehfidnh Water is
produced at _the anode, and_deoxidi zed water is

produced at THe® CAVRBGE DY laFettiongareal wlgcorqlymic
wayq@er gbee:tartmldytfemamkemécentwt}e type 1reilaanﬁ@laytlawtank
elggﬁﬁgk %IC_J s, Thi s Iect%ﬁ£ tlc
uﬁ%tl() s A A5 BN TS EART I FPAA R ar f 3d??ﬁﬁ?§rf°§0
QDGUJﬁEQF%lxuﬂiOdBdLEEEmhahdné&tnﬂlsele&tﬂdl&edc|WnﬁkmM de
range of fields such as nedical treatnment, the
el ectronic industry, agriculture, and the food
product i ndust rpackgfeund, 08 The dinvenktddrytic water is
strongly acidic water or strongly al kaline water. The
pH of the 35 strongly acidic water is 2.7 or less. The
pH of the st?’@’ﬁ&Pyan%’ hydrapeheifaereTater] aprthore. No

JRICHB oOE s m@ﬁloaf_@ﬂfdoiﬁfﬁlﬁ@mat%lﬂ ¥ iReadls bBesS@iRilce with
cglapgragmé/_\ (r]s%%g;‘:gtlzor lf?.(ﬂagm ytI{’lctI\lAéag %rase, ion
electrophoresis occurs in the fluid due to electrical
attraction. An acidic substance is consequently generated at
the positive electrode (anode} enclosing the film and that
liquid becomes an acidic liquid. The liquid at the negative
terminal (cathode) on the other hand, becomes an alkaline
liquid.

In the related art, acidic water is produced at
the anode, and deoxidized water is produced at the cathode by
electrolysis in a 2-tank type electrolyte tank or 3-tank type
electrolyte tank using electrolytic films. This electrolytic
water functions as a pH (potential of hydrogen) adjuster,
oxidizer, and reducer and is also utilized in a wide range of
fields such as medical treatment, the electronic industry,
agriculture, and the food product industry.

This type of electrolytic water is strongly
acidic water or strongly alkaline water. The pH of the

strongly acidic water is 2.7 or less. The pH of the strongly
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whose effect is the sane or better than the
electrolytic water of the related art is now needed.

5 Technology is disclosed in patent docunent 1 (Japan
Techno Co., Ltd.) for producing a sterilizing or

germ cidal effect by processing with a
vibration-stirring neans using anatase titani um oxi de
bl ades (vanes) . In this disclosed technol ogy, the
@hﬂilci(fa@t Abddd Gsefifest Rfrel haiP L;@Qlﬁ§ 0 m@L?&ifg%lnYLZsﬁg can

]ggnlc conmpounds and killed gérnms with
NGt doveTSs RHI Fetuant iR inedtsrl cHiestrakteic vabeunds

@m‘@a eif Ee dtal iGg€Re COMOWRAB B1LGN tASNH T fﬁJ‘ %ll@ H@f&@iﬁ% and
@{0X|n§) and OXi |2|nqan|tr|c acid ions in water

{Res CAntS SAFaP Pev vigedefunder gr ound) wat er

r es pect i vel yreaitneldgy nid ayslasddl in0pst&itd asdlharous

The an ptlc id rendered._by, the
ﬁﬁ%hno?%%§ dE%CfI%U§% th%ﬁoiﬁﬁ&ﬁﬁe%tStﬁﬁéél P&l (pH
RRicHdFl Bifant bhemorsehty atiitbna O&flkh:h&lt)ﬁ-kﬁifllﬂr@ﬂ@
A Wasn ARRLOXLIBL ki fn 08 R B2 ;“o:{};'tal 8> B8 tnie

|iter. Moreover, this neutra
%Céﬁf‘?%etﬁqhéoé?’g@ertmf Pb@ttarfalteiythe gfecessh n:g:e blades

d1ueyeryidy %rggﬁféndamgahn&gféﬂatk?f&géjgggﬁ s O thin the

nalntalned for a |long period e technol ogy
HEECr oRERFRIRIpALEhSTAd b cURNHL L2 F Jelp s L¥BbATe Gompounds

(ctrtdahi Openaged &ér@:o@nﬂb bg @i QR- £ S{dTomBEh AR Sina
ed in water tank and utilized a 25

ORI RH 2 iong ol TIRGe T ) ABAH st Sk Hmaka o o azan
swdtfakioetald is wnmtpqundemdnﬁmaﬂpCﬁaﬁﬂﬁy&bgﬁecﬂnaﬁb9f£hto
t n force or . ultraviglet ra

r%§?§£9'4%¥% c egﬁggfsugf%ﬁ?ql 261 oS Spr oFc BT %%ﬁ
Thut AotenasiriedZbg thve texhul xigygde pouiredoin tdtet document

waaoaes@aa.lx b 30 mog g)eash rth | zed. water; by 30, using

t he photoca al ytic effect o e Vibration- stlrrlng
SyeirER s Hohevers auonéo@:treatmflercm ¢ tef PeBtmidildgnets |mst

1atker MbREoWDr &bk ONseSlci Ll | é‘ﬂe&%\éh?& téEOQQSSd SO
utilizing the sterilized water away fromt

a8&h?%w€1ﬁ hage T FreuRtterTREe %’é%ﬂeéélgﬂerhqwezw Heitser
gdrdicidalchapge: Wil hdtS HeORh fh18Mme3Dr e S liBﬁs%@ﬁod

¥h§ dISInfeCted mahgrtggﬁmﬁggg%&g&goggSQU?ggggnt
document 2 (Japan Techno Co., Ltd.) operated via a vibration-
stirring means installed in the water tank and utilized a
sterilizing (disinfecting) means such as germicidal
metal/metallic compounds (photocatalytic), members genefating
a magnetic force or ultraviolet rays as methods to clean or
sterilize food products. This method utilizes the oxidizing
power of the photocatalyst to produce sterilized water by
using the photocatalytic effect of the vibration-stirring
device. However, the disinfecting effect did not last after
the vibration-stirring device was stopped, so ntilizing the
sterilized water away from the equipment was difficult. The
sealed sterilized water did not change until its container

was unsealed. The disinfected water was therefore used along
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wi th the photocatal ytic device so that the sterilizing
power did not last for along tine if the equi pnent
was the open type. The technology in the patent
docunent 3 5 discloses a nethod for manufacturing
sterilized water with a hypochl orous acid content of
0.2 to 2 ppmby utilizing the separator filmtype
el ectrolyzing tank. However, the sterilized water
wiods ébsephetqudtel yBi@delvéss sh(miangtlset rseegiliacind pywer
0 ddi ¢ | t 0 GLi b 0
%%b?&mﬁg?%l%soqt gc%%rnggt&&ehgg é’% ggul ack %ﬁa‘f]het &
S&evice life of the device was linited. The

t echnol ogy i4hd hecRAL dgc shi
Co., Ltd. and ot hgrs) |ysc oggrﬁgt%ng%%‘%ep%gppl yi ng

SALREERr2 e tRAd ef U MeFRfR e HIARR SRRTidilARAgaieamoll a
i cdl dbogatdeedecs o atodece. f rees g&ﬂ:@rxﬂyﬂ@tyﬂ g THLS
free %hl orine water is a purified and sterilizéed
&R ?Brf’l}%§ygﬁc?1le§§rPﬁYZ’f%&§f’ﬁf f EoWptE SakRat i on
anﬁrﬁmsesd v{li_ir’fdzrc@cbﬁﬁsﬁ;&daam}grbf gopt Q%s?gh&ﬁﬁﬁg strong
chlorine is inventi [ el ectrolytic
RS ekl Ford METLAOI A o MK LRGuE i Ihts
mtobday. garim G:ledlatholcejfyf betl, thakiragbadk ehhectie/ &ecaside
il Eealant.far muriq%ite@m s, burns, athlete's

foot, atopy, and as a diSi Hfectant for bathroons.
Mor eover, tHihe keghralogel ottt pekentwatogumest 4l @Qura

ﬁﬁﬁﬁgttde a fQrsd & in
nprovi n %?gl %%?3?&@9&) CgLs ggg%f% ?‘?ggﬁpﬁ % I O?F%%;Ol’g
Sﬁ'éér’?her eragkectardyED rtank eyt Higibgoarstariads apd a

d‘a&h&d@thD';ﬁﬂBﬁce AR thonalnbanell t stre dhat cltif@rlne
fects last for a Ionaﬁ{tlrre and that there is yet
wﬁ’&eSt her? vty ke BrzegoddedsitAY 11Re peshuiesin

fobdbtt fif s tandn gasal dealibAi pyrpasdsstdmngonBPimciadniyn More

i G S neutral el ectrolytic water
c%%ﬁ%a%nstalflé%ée hgl i€ of H2 and 02. Furthernore there

has never be@nsanmeémbnoisyta Qevat£l elentadIydig water
w@%hi Hé) Z&ﬁorgéggﬁ{broge%og%’sstpg aan%tlflcg)nog} germicidal
effect, making it effective as a disinfectant for wounds,
boils, burns, athlete’'s foot, atopy, and as a disinfectant
for bathrooms. Morecver, this neutral electrolytic water is
also effective as a deodorant for people and pets, for
improving oral odors, and as a skin (facial) lotion or health
beverage, and for purifying foodstuffs or raising plants.
Additional benefits are that the effects last for a long
time, and that there is yet no other electrolytic water
possessing the features of both strong alkalinity and strong
acidity.

More specifically, this neutral electrolytic
water contains large amount of H; and 0,. Furthermore there
has never been an electrolytic water containing activized
oxygen of OH, D,, HD and HDO.

The overall size of the equipment must alsoc be
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35 The overall size of the equi pnent nust also be 3
made nore conpact and sinpler in order to pronote the
wi despread use of neutral electrolytic water. Patent
docunent 1: JP-A No. 122109/2004 (Japan Techno Co.,
Ltd.) 5 Patent docunment 2: JP-A No. 008093/2004 (Japan
Techno Co., Ltd.) Patent docunent 3: International
Publ i cati on No. W96/03881 (Toto Ltd.) Patent
mggeuners cHmpdfk kb siBB086/n1092ef Maupaondfl Baashi
UVMAR 1T, I(]\Ilnwewofthe
“5983%%%3%1?%% pr%err%Ecr%:wEg f SIPaf8d art, the
present i nvél®trdh ¢rmimehe bbjeEch lifb 1H2|@ﬂe)02(mngapan
TReHhs ao €l gerpl ytic water usable in a wide range of
fields and stable over | ong periods of tine. The
present i nF@REPBritAReRhe? T WiFrAelo of]a8803 6204 dVepémg
TacARS e ,afdq. Wevi ce for producing that neutral
el ectrol yt| ¢ water, The nethod of the present
i nvention f&AtoBt p‘?‘lfd‘ﬂ‘@?ﬁf nétitParAEIBEL r Brkicathar do-

 WosetratAct est@attd.n i ncl udi ng an el ectrol yS| S pr ocess

that applie vol tage o to 30 vol

curr ent den% n%féqﬁ’%)’laﬂ%% J§06A9"?jn12”3019%/rﬁ93?2dlf%‘ﬁa
Denshieriio. oer@J)sed current, to a liquid for processing
containing at |east one type of salt selected from 25
a group consisting of Nad, KCl, and CaCl2 while
vibrating that BUYUARE &F IHE ampENrLoe from 0.01 to 15

M meter s 1aly Aoy REM LAC JRlWCE0s KA AT LAANS200 tne

Hertz. The nethod of the present 1 nvent
rBLyRILi2%G’ nEtR PARSERECHEPYLoE hast &he| abickar abt er i zed

ptﬂvi&ﬁﬂg n3&kﬁdleeS@EEréiyﬂiﬁnﬁéégﬂ QBab e Lk ML &L J&ﬂg
ercent or nore by wei ght and
Eeflce fsag’lﬁy grng P dFe PR o5 tme PreseH
mwernomon;é Otfhe_ 00 Ehiert ra;ggaeutcrﬂlpreb@@irrgoIayﬁéEha/zeﬁfa%a i's
d&@ﬁ&?%%%rﬁféfugiﬁgtgﬁﬁt neutral electrolytic water.

The method of the present invention for
producing neutral electrolytic water is characterized in
including an electrolysis process that applies a voltage of 1
volt to 30 volts, and current density of 5A/dm® to 300A/dm?
from a direct current or pulsed current, to a liquid for
processing containing at least one type of salt selected from
a group consisting of NaCl, KCl, and CaCl, while vibrating
that liquid at an amplitude from 0.01 to 15 millimeters at a
period between 10 Hertz and 200 Hertz.

The method of the present invention for
producing neutral electrolytic water is characterized in that
the salt concentration in the water for processing is 0.05
percent or more by weight and 10 percent or less by weight.

The method of the present invention for
producing neutral electrolytic water is characterized in that
the process for performing electrolysis is performed in 5

minutes or more, or 90 minutes or less.
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the process for performng electrolysis is perforned
in 5 35 mnutes or nore, or 90 mnutes or less. 4 The
nmet hod of the present invention for producing neutra
electrolytic water is characterized in that the water
for processing is sea water. The nethod of the present
invention for 5 producing neutral electrolytic water
is characterized in that the water is selected froma

group incl udifigmb@RodV@ifeithe MRS OBRCh WRLEEor Vel |
water, distilled water, soft water i on repl acenment

R RF LB P TRT STl aRRBLY b S PaneS VAPERCt T et hodhet
tofe Wheepriseprocensaiiyl @8 $&4 wh@epr oduci ng neutr al

el ectrol yti phat e acterlzdln f.urt her
i ncl udi né aqrpr oggghoc?o gﬁ‘at%’&%ﬁe& yIPHPERE TR er for

Rodoessd npugrabrelegtichéyprocessrf s cpxar::faetémnr@d in that
e egggg} yfg §e1e3—tpe% rfgggogl @{Qutghe ent | nventl on for

produci ng neutral electrol er mg EHAMEEEET i zed
mﬁlerﬁ‘a@undwathé: piedlowat el y dingiplotessers gpditl vated
119))‘1 g@]!ﬂélﬂ;rrk'ﬂ@ Wl LT anﬁofewr%(\eeéﬁn&scﬁgﬁbf%e ?EFades

wi th photo-activized anatase titanli um oxi
or plates). ThRePpEiRG Af Ehedirasiepti Envaatdpnofor hi s

provesihP heul $a L Nalae 81 {Z&d wale £ 01 3HALRAG:A-i36LI Vi zed
fel egents selected 20 froma grou made up of OH, D2,
MBTERT HSONITRE hEFPFEFS %P aF%qtelwéf%q the yaber for

provession priisr chataet prozed itBr CRIrRi Ag eheﬁtkblﬁl%m
per liter O, ol e

ess per r
resi dual chl'8fi n%thafﬁé’fngkl‘ﬁ' rpﬁesgflgcltr}"(ﬁ“);tl% %ﬁ&t er of
prhfgcin e oal ﬂ&ctsobﬂarca@heerz:&ﬂ char&chaatrltzh& nHtcmfat

t%@epEB%Uéﬁﬂggyéng %%ngggn s %rkggéEE' %hg% ng tﬁe water

| ower than Aonh separ at o
fer eREPSSISPINg m%edscmaqts@dtlalmowttmazed anatase

t¥k DR A ikl [BidQsdeYi Gl edh al kaline electrolytic
water is obtai ned whose pH nust be adjusted even

t hough needé8¢i FEHé@i3eleeinolaltiF ofiten, cRoeseAnyertion
iBedhsdcter@éd aly that MBi8ly 20ht@iviedqi S1diingsi SVRRLLAN

flrgm e:ll egcrtorugl Maéec uvg\blageroéj ! er,thli and HDO.

The neutral electrolytic water of this invention
is characterized in containing 1 milligram per liter or more
to 7 grams or less per liter of residual chlorine.

The neutral electrolytic water of this invention
is characterized in that the pH of the hydrogen ion exponent
is larger than 6.5 and lower than 8.5. In typical non-
separator film electrolysis methods not used along with a
vibration-stirring device, an alkaline electrolytic water is
obtained whose pH must be adjusted even though needed in the
neutral region, however the neutral electrolytic water
obtained in this invention is electrolytic water directly
within the neutral region.

The neutral electrolytic water of this invention
is characterized in that the oxidation-reduction potential

{(voltage) is higher than 650 millivolts and lower than 800
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within the neutral region. The neutral electrolytic
water of this invention is characterized in that the
oxi dation-reduction potential 35 (voltage) is higher
than 650 mllivolts and |ower than 800 5 mllivolts.
The neutral electrolytic water of this invention 1is
characterized in being utilized in at |east one
application selected froma group including
msiflgivéitzati on, 5 health beverages washi ng of

foodstuffs, dic Lreat . ..COSnetics, mst, spray,
deodori zi ng, ‘IITr%us'?u pr eve% i 0?101 ngn?ggegrr&ﬂ ﬁFﬂls indention
igi shﬂteﬂnandgedpetk&nngamtxmmzeﬁ pond/ fleant abrie

by g, 8% r. WAt t ol; R 9duct, tasting,
R, LEPECO e S rolR' el Blink BPREN AR SF
h@PéEPrQﬁ%ﬂ?ﬁéesuwﬂaehleﬁ ehifoopaveffs, omedbopl i tsicagnenin,

@kpetiQ YEQSE @Ordé$&gff}9n herﬂgyz%Eeggﬂ ion, ﬁant
pr ocessi ng, mul tlgle el ecirode plates |nstaP

géPt‘E]i"na‘Péllyfefi%‘lHGn PEBAGTHIMEY) EBreheoadéEountiaime t ank,

s@lﬂdyﬁﬂj‘ln%ts@ﬂvé:@: FatdlS Qﬁte@:uféﬁrﬁrc%\ﬁ@rtmlgy Byq way
g rectifier, and a vibration-stirring device to

Y{'1fe water for processing agitate and flow,

vvher ei n t he THeviier. des r6hagaefuei hg etk ytraappl ¥d 11 y290ca
nggquf Egegtvé§£ a pulsed current to the multiple

ectTo At es T8 pet S Bf ect r ol yzi ng whil e
V|brat|ng the eﬂﬁuuﬂml&oe tETOC €88 sigoniinghthéevater for
p¥bRLadin-gLyrring device. The device for producing
neutral électrolytic water of this invention
conpri si ng: mgbtynleeledectoidet @letek frotadlediaigerhetely

iWeh Lk i@k y 85 Q'ﬁl%séié]&rcﬁ%eaté(ﬂ}pr %tnldogoérgécrtr hng, devi ce
including multiple vibrating bl'ades connected via a

diEREY ﬁUéFE% RAWEXdFRRRYY byuvaermt gowertisiimsl yand or
maki ng the wayesrftQbnPsOCASSGNEevice to make the water

for processing agitate and flow,

wherein the device is characterized in applying
a direct currxent or a pulsed current to the multiple
electrode plates to perform electrolyzing while vibrating the
water for processing with the vibration-stirring device.

The device for producing neutral electrolytic
water of this invention comprising:

an electrolyte tank for storing the water for
processing, and

a vibration-stirring device including multiple
vibrating blades connected via a rectifier to the direct
current power supply, for making the water for processing
agitate and flow, is characterized in applying a direct
current or a pulsed current to the multiple vibrating blades
to perform electrolyzing while vibrating the water for
processing with the vibration-stirring device.

The device for producing neutral electrolytic

water of this invention comprising:
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30 agitate and flow, is characterized in applying a
direct current or a pulsed current to the nultiple
vibrating blades to performelectrolyzing while
vibrating the water for processing with the

vi bration-stirring device. The device for producing
neutral electrolytic 35 water of this invention
conprising: 6 a photocatalyzing tank for perform ng
photocataly&i%haﬁo&iuényaﬁﬁg f0ix PEOCRSSHNRGingNd an

lectrolyte ta kfor tor ngthe )hot ocat al yzed wat er
%O%Oca ac]}é@%l ng. %}?d“’%%ﬁﬁl I PECET 0dB™P at es

[ nst aI | ed almeamatefqutentmlomom Eyotimg Aeel ectrol yte

%@Qgcagﬂ%zggn ded t pgoc direct current power supply

A rect] i er, S r4 on- stirring device
to rrake t he mydteple f@ﬁcpr@@@wangs aglsttatleeanmlltfelmw;;elﬁ

Mszsmuttt;fetgeeﬂeceelgétgbg ctenized H?ﬁgé’ dngo

direct cufrent or a current to
dfrect rotieeplapaen éupehf drynvel et raolryztngmvmu Iaed

V|brat|ng tIﬁev1$@$€¥bﬁtgElfgfﬁaeﬁébfgb\M Rakbepe. water
vi bration-stirri n%iedew ce. The device for producing

TREUPFAFessiBagt dbitftecand st i@y er of this invention is
char acteri zeumletélut I“ual_te Bbel&l atsaaﬁﬁra&%trmﬁéﬁ :Irh%pplylng
mé ‘%éeeetrodes i s inmeters to
T HetdF e TIRF (i‘eWJc%eq‘ (‘fl"‘rﬁ?’b‘bllfé’ ﬁBee‘P‘é]crﬁP&Fytl c
amaterodﬁ plhhés ﬂd1¢eﬂf¢tﬁ1dl&cﬁfmmyﬁlhgrwﬁfﬁbIdibkhﬂind|Uhe
e between 20 t rating bl ades is
LBt AT pRER RN, W5t el Vb e s RS BB ST,
produci ng néberadvigleefbr gprdducingatesitrel éldcrrolytic
WaBYEIES QR CONRYIrBH" 3.2 QL OERLAINZ LG ANKAL Ot stance

photocat al yzi ng t wat er Tor processing,
bereeen dihpt Bul Hm of eie%‘tl‘cﬂdleﬁgli He 3 phbtoestealsy tediGlat er

mh O1 i fQG@SSi ng, and

The device for producing electrolytic water of
this invention is characterized in that the distance between
the multiple vibrating blades is 0.3 millimeters to 100
millimeters.

The device for producing neutral electrolytic
water of this invention comprising:

a photocatalyzing tank for photocatalyzing the
water for processing, and |

an electrolyte tank for storing the
pheotocatalyzed water for processing, and

multiple electrodes installed alternately in
proximity to the electrolyte tank, and connected to a direct
current power supply by way of a rectifier, and

a vibration-stirring device to make the water
for processing agitate and flow,

wherein the device is characterized in applying
a direct current or a pulsed current to the multiple

electrode plates to perform electrolyzing while vibrating the
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multiple electrodes installed alternately in

proxinmty to the electrolyte tank, and connected to a
direct 30 current power supply by way of a rectifier
and a vibration-stirring device to make the water for
processing agitate and flow, wherein the device is
characterized in applying a direct current or a

pul sed current to the nultiple 35 electrode plates to
wpeef ofdn ekecésiny wigh Wid @15££Miﬂd—@g1£f&hg devater for

rocessin th the bration-stirrin C
Sew ce Ifo? ‘ﬂ Jc‘f%df\é:’?eﬁf?‘glmé’lge’lé‘??%ﬁ riglﬁ\ra"(oé'ryté’f:

wehes qﬁn\temsi marﬁloha:tsacﬁemazedrnzredt hat tlidmwe the
v\ﬂ: 5@_{[&nogt§%{r{dl Ll%l nS J.g erSLCIJ %t ed \;Mj%atl

ration- rri ng deV| ce. g0 produci ng
sﬁemm devéetrol ytic water of th| s | nvention is

characteri zgdaip; that, t Bgocidc? eljgalpgﬂ.)g&?r% ic

contains at | east one t sel ect ed om a
gk e Shiaf stirirg tepn mchaxeqte%dcam@atl @hEhblquld

£ D ASde@B1 84 | ddritREnden aRakR &MU SybRVEALd AR séigéuefd es
£2 | ow frequency vibration-stirring device. |In other

IORF o ITRHP atf tHEEA AR deClonfdinieRg Sflagi t ati ng

Shaft VIbrahéFWhﬂrathE¥hﬁleHﬁ§tdé&ﬂ%ezgﬂ &ﬁﬂ§3§n9¥ntlon
Sdriving a  vibration rﬁ)‘?’ roman inverter to mak

b‘f’ a§al t WEhed SF8e1%Y trF')E)’r%n"lsé:\’réFﬁn%r‘fietvﬁgeagllf‘af’F?ﬁf
wgh@&f,t ani byatetos thrica doanaicedy iaheheltattiaggenefiate a

{) nSnLelt. eoevx %EJ ﬁl tozwt%nSB yHert hg Icpsililrll%t ed type
rati-on-Stirri evice re erstz 4
V@-:@fﬂrte@m m@tqmefragl ¢atinvgrshafto @iaktahlelades attached to

i oAt It r | t he,vibrating
s 2h onaa T At Kb PRMLE e
CERTIISEPRY EhigSTRAILE at S8 rPybrtvitBedt 2lore JOKT eReRPY -

device in thge el RGLEOLY 18/ pet 3K &8 B8L &S dghgeheed
for electrode plates that are normally required,

*SF e tonf @ “i‘i’é\ﬁe EOPRRSAPEr B Loifkatirg ﬁé’taifén%f dmet he
vfﬁﬁﬂﬁhbﬁdﬁtiﬂﬁﬂh@Sdeéﬁbe, or utilizing the vibrating blades

attached to that shaft as electrodes. Utilizing this
insulated type vibration-stirring device in the electrolyte
tank eliminates the need for electrode plates that are
normally required, since this device incorporates the

functions of the electrode plates.

THE EFFECT OF THE INVENTION

The neutral electrolytic water of this invention
possesses characteristics superior to either of already
existing acidic electrolytic water or alkaline electrolytic
water, and may be utilized for sterilizing, in health
beverages, for washing of foodstuffs, in medical treatment,
in cosmetics, in mist spray, for deodorizing, for rust
prevention, for plant growth, for disinfecting, for
pet/animal care, for pond/fountain spraying, in reservoir

water, in water for product tasting, and for purifying.
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THE EFFECT OF THE | NVENTI ON The neutral electrolytic
wat er of this invention possesses characteristics
superior to either of already existing acidic
electrolytic water or alkaline electrolytic 30 water,
and may be utilized for sterilizing, in health
beverages, for washing of foodstuffs, in nedica
treatment, in cosnetics, in mst spray, for

Mﬁ%@d@érzIﬂM@sef&Haﬂd@i@rlﬁffBHEQEhQﬂn Fab18!| &y QrQwﬁ@
?tslnfectln f or et/anlrral care, for
sea

ponds fount A ¥ | ﬁét T (FHP&8EP Vi PIS5YSRE &, 1PRoer-
Ahabethisc)meptoalmetletcasblmc aadet diagubi éryldxg,ne Smell.

Mor eover, characteristi.cs rengi

long peri og‘?’?rgo%ﬁ“éeinx “7on OVJ‘ci-:%f'ser 170 rrgtgL eoc%r?gyfié‘ér
water ofigpdrle o¥¢sdanki penieds aif eirent robyfuicthsat provias:s
a ol Qr Is@@rﬁaezll TQtér a[%\e‘aﬂ&% QY Ldes, - 3.1 8%&%{&'

el ectrol ytic ter stable over long perio
stefelizdng f*’éﬂi?lhé’rrosirlé‘\'fi%ﬁevaceon'pact sterilizing

wat er production device or automatic sterilizing

wat er production device. BRI EF DESCRI PTI ON OF THE
DRAW NGS 10 PREEF PRSCRIPHINOTy TERIMANENER over vi ew of

the vibrat IFQG SI |J.rsr |an6rm1ﬁ sﬁfswirh;f:‘ P B9€Rtiew of the
ViJ_Event on; dr aw ng showm ng a frontal view

LR ﬁéi’é?”bci &8??&%.%5 BESFLE SPVEHE o r st
enbodi ment ; FI6l @ i¥ esdaawiraishgwiiyp e Agorcfll adetfdat)

water electroly device of the first
t)e“rerbe%\égge %e%ﬁeg%léuﬂg S a\%vl ﬁb %ﬁgﬁf ned&é’défna%t’w ew
of the wat&LGel®ditsr @I yzawﬁglgdehowg)fa phen f(flat) view

oembadieat ; efac@roéyﬁngg St &4 %Jﬂg&)%& rrfe s%gm&gg Hat er

el ectrol yzing devite irst e
6 is a drawfhg- is i&naeswdiping ghowina enside Wlee'v\péftftdwe

wibd ere1eleebl Pligl BGvHSYiGe Rl fﬂygtsgﬁﬁgHimeﬁgbOdlnEnt

FIG 7 is a_drawi ng of another exanple of front al
vi ew of theFhfat et & achProity 2iff ‘b@hecéo’éft}t%é’a‘s'ééond

electrolyzing device of the first embodiment;

FIG. 6 is a drawing is an example of a freontal
view of the water electrolyzing device of the second
embodiment ;

FIG. 7 is a drawing of another exzample of a
frontal view of the water electrolyzing device of the second
embodiment;

FIG. 8 is a drawing showing a frontal view of
the tank in the second embodiment;

FIG. 9 is a drawing showing a plan view of the
tank in the second embodiment;

FIG. 10 is a drawing showing a side view of the
tank in the second embodiment;

FIG. 11 is a drawing showing an example of the
analysis flow chart for the gas that is generated (raw gas);

FIG. 12 is a drawing showing a frontal view of

the water electrolyzing device of the third embodiment;
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25 enbodinent; FIG 8 is a drawi ng show ng a frontal
view of the tank in the second enbodinent; FIG 9 is
a drawi ng showing a plan view of the tank in the
second enbodinent; 30 FIG 10 is a drawi ng showi ng a
side view of the tank in the second enbodi nent; FIG
11 is a drawi ng showi ng an exanple of the analysis
flow chart for the gas that is generated (raw gas);

FIG 12 is aridy.agsngs Shawifg shdiifnt & a8 0f o B8R HEhe
wat er el ectrol yzing device of the third enpodi nent;
BEat1ag | Rlage it HFETSREW hd-heh tRk BRI osi ne e

\Iéi graaidrn_g blaxde ph aﬁfﬁfﬁ:ﬁhih@ stdwihei il eSdmf dé netthe

: i rawi ng show ng an exanpl e of the
A h B B e PRABBeHt W Ehort FMEGIRBUG ment | 5
FIG 15 is dimasw 05 shewanin@rsexaipl £n GfxalhpBe of the

i brating.bl.ade. pl acenent .i.n e_third enbodi nent;
gt RadgE L RAERTT drl RERd ek SufRaRG
vibrating blEdGe pbacerenving thowinbi«rd exabpti nehttheand
di%rgtir?d qﬁa}ﬁbe%ie&femlébg :i:]ril'Séhel hf!:(gaem]‘) die ,%%Yi" 9.
showm ng” a top View of the ~cylindrical insul’ation
FHerbeiew MIGFIG8 §5%5 a drawi ng showi ng a cross-sectional

view of the gyl i pdrical dké‘w?iﬂvﬁtshggiﬁ@@%(:b AW oF9ehs
a_drawi ng show ng the state ere the 15 vibrating
Fadedvical ipgulitionngerbRG t he matching hol es 24, 25
in the cylinde.ced isnsubadhony RBBPELG dFbGosLEdc%idnal
vphot ogrta%h oE,t e buttocks prior to coating with the
et Pal SELTHIVERE WRTEATRR B S®PETs a phot ogr aph of
the rear sedrconls 2G af eswirakhbging tthet beatnewheat the

LESHA Yk YL PR 25 158 B Pl ol 1 U
25 in the cylindrical insulation member;

FIG. 20 is a photograph of the buttocks priecr to
coating with the neutral electrolytic water;

FIG. 21 is a photograph of the rear section
after coating with the neutral electrolytic water;

FIG. 22 is a frontal view of the auxiliary
electrolyte tank in the tenth embodiment;

FIG. 23 is a plan (flat) view of the auxiliary
electrolyte tank in the tenth embodiment;

FIG. 24 is a side view of the auxiliary
electrolyte tank in the tenth embodiment;

FIG. 25 shows the effect of neutral electrolytic
water of the present invention in preventing growth of colon
bacillus or Escherichia coli;

FIG. 26 shows the effect of the neutral
electrolytic water of the present invention in preventing
growth of colen bacillus or Escherichia c¢oli obtained after
performing electrolysis for one minute;

FIG. 27 shows the effect of the neutral

electrolytic water of the present invention in preventing

10
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FIG 23 is a plan (flat) view of the auxiliary

el ectrolyte tank in the tenth enbodinent; 25 FIG 24
is a side view of the auxiliary electrolyte tank in
the tenth enbodinent; FIG 25 shows the effect of
neutral electrolytic water of the present invention
in preventing gromh of colon bacillus or Escherichia
coli; 30 FIG 26 shows the effect of the neutral
geowthrof yoilenwedeillob bheEquhesénbia mednt bbhadned after
pRERYERLA A1 0L 1597 601 Ak RAGLhLUS, of Escheri chia
col 1 obtai ned ter performng e ect’r ol ysis for one
m nute; Fl GFIg7 showwshéhefdiderctopfte meutral 35
2beets Al Gkt & @Bet z_eesryn%SEH‘&eAﬂ\e%nEhO&édentm

preventing_ 10 growh of col on bacillus or Escher ¢hi a
IEBF D obit &Phed katiddusper fRsoheRicli e odé| gRixinesr aftrre

pRir BUERSig Bh&et 28 yshaWeot he Rf heglcf; the neutral
el ectrolytic_water of the present invention in

preventing 3§roft H-Sf EB‘PW%a"'EPW"L‘J% 3y OE8EMeY ViR aot

toel nelﬂh:taal aedctaﬁdlgn;lcpeﬁw wagu@&ﬁm Helysd of @nifi ve
dr aw an over, aI | view

S L eeﬁ%ﬁﬁﬁa@%ﬁf&r STURT B tdevi co

of this invention including a photocatalytic

! vater tank SRLR oY Shpsbice ol =, MVERAL

vi br at i vaFero8anB vi brating blade B. electrode 9

v4 br at i yg,kkadg @i ng nenber and/ or el ectrode
clanplng menber 20 10 vi brating bl ade

spring

7 vibrating rod

8 vibrating blade

8" electrode

9 vibrating blade clamping member and/or electrode
clamping member

10 vibrating blade

11 connecting section

14 water for processing

16 insulation type vibration-stirring device

lé6a base plate
16b coil spring

l6c joint vibrating member
ied vibration motor
lee vibrating rod

1ef vibrating blade

16j nut

20 electrode plate
21 electrode plate
23 vibration motor
27 wire

30 spacer

11
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11 connecting section 14 water for processing 16
insul ation type vibration-stirring device '16a base
plate 25 16b coil spring 16c joint vibrating nenber
16d vi bration notor 16e vibrating rod 16f vibrating
bl ade 30 16j nut 20 el ectrode plate 21 electrode
plate 23 vibration notor 27 wire 35 30 spacer 11 33
conposite resin 34 power supply 35

t Bansi stompositer resin 40 installation stand 5 41

Vi prati shi material 43 gui de nenber 81
ngctro§§w§%3ghp§Eyelectrode (-) 83 insulation nenber
18584 i hsahsitston-hevdeer 136 power supply DETAI LED

DESCRI PTLAN, GF.+THE {LI%S‘%ERRED EMBODI MENTS The present
invention Is described according to 15 the foll ow ng

efrbodi nBtez2tivgneyehriahmgteriadntion is not linmited by

these exaldd esmpdhe neutral electrolytic water
production device of this invention includes the

Bt 1 owi ALESERdet Gthl el ements. 1) The electrol yte
tank costétiloda yipration

83 insulation member
84 insulation member

136 power supply

DETAYLED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention is described according to
the following embodiments, however this invention is not
limited by these examples.

The neutral electrolytic water production device
of this invention includes the following structural elements.

1} The electrolyte tank contains a wvibration-
stirring device, and includes an anode and a cathode. The
electrolyte tank may be a type that electrolyzes by utilizing
the vibrating blades as electrode plates.

2} The material for the anode may include gold,
rhodium, and platinum, etc. These materials may be used
singly or these materials may be used as an alloy surface
treated with an electrically conductive material.

3) The material for the cathode may include
stainless steel and titanium, etc. These materials may be
used singly or these materials may be used as an alloy
surface treated with an electrically conductive material.

4} The electrolyte tank includes a supply port
for constantly draining the overflow of neutral electrolytic
water and for supplying water.

55 A direct current power supply required for

electrolysis.

12
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20 stirring device, and includes an anode and a

cathode. The electrolyte tank nay be a type that

el ectrolyzes by utilizing the vibrating bl ades as

el ectrode plates. 2) The material for the anode may

i nclude gold, rhodium and platinum etc. These
materials may be used 25 singly or these materials nay
be used as an alloy surface treated with an

el ectrical | yicangart ivwae e ot 244 laior &)pﬂihelﬁngagﬂﬂ: Matbor
he_cat.hode_pay,.jnclude stainless steel and titanium

fteo ct el‘ﬁtersogyﬁﬁ gf‘%oauénen‘é?})ag) ¢ BETPUIRYPYS TURPIEsERr 2

mimtienk a4 1S thaye biaywss et asnamtabtbyn Iorsurfac® peeaded

a dt Ql@‘p aellggit wa e%J. llgngnsde%%toL_’vglnrarg %I;Jlnal:l nﬁ) The

el ectrolyte tank includes a supp?y porf 6

constant |y drafnswrplvhpuny efdrdl ownbinurastlyasupplying a

s%_le@EHéH ¥hbnt WAt %&eé%faf&&csug@éﬂi ng water. 5) A

irect current power supply required for 35
el ectrol ysi §) 2D ®hr Rlguex fat evpphniknef diqeefisidysalt

s®aLt i HALRN wifPin eheCti iy S gté oldkre capabl e of
continuous supply for a_mninmum of three days at
concentrati on fof “Peg ior RECCEAEINT SRRt “RtREWAND

analesst evel t Gensar saiiargmfeueeai ©fbm) ?_5glgaup°\c%bltﬁpé?’ir@16'@
f tinuously supplying a .specified amount o
Ng%'ct ro ’yf'P‘g %qvlér. Tg)lgﬂ\'haqﬁrr lBEb‘&%ﬁs 8P @i5dyi ng

uhfeuefduad satdr, selltwaorert odwstitiledt hetet ecbrol witer,
stan rocessi ng contai.ns water and
1%8 éﬁpﬁ%ke%@ﬁ%‘@%&%& Lﬁﬁfﬂ%ggf?e o ﬁ%s%gdm?$gﬁ%PS a?t%ﬁj The

east one type o sel ec 0
wabps TRyl agsofindlade, swi@ningnpo@a®@laer Timd baghewater .

i ncl udes t apn¥el&lera) UDHSHILUPE. "@atc‘éfréicgﬁleﬂod‘ﬁ@g gl?y

distilled water, soft water, “ion rep nt "wa
edAEt 1 UVELRe WEhgspsneRnfisPanet ltiddn Fhectradvee frmk

c3h6£idigl 40 Mt FBh Nek RQGhg Wad-BlceaBfa RAtR i Yot & 1e AR ode
he neutral el ect roI%/J

ic water is produced by _
PARERT 961 §2i HYUSTERY BRSO BEpicaELFFing SPELES Glifhe

vilardt ingobl &ddd RGraivg isaki 86t Sddd blagedeviee \Bndation-
s@yiéﬂdg gegiggnfgogﬁplained here 1in detail (one type of
vibration-stirring means).

FIG. 1 is drawing showing a concept view of the
vibration-stirring means. In this example, a base plate 16a
is clamped to the installation bed 40 on the upper part of
the electrolytic tank 10A by way of the vibration absorbing
member 41. A rod-shaped guide member 43 extending
perpendicularly upwards is clamped to the installation bed
40. This guide member 43 is installed (positioned) within the
coil spring 1éb. An inverter 35 for controlling the frequency
of the vibration motor 16d is installed between the vibration
motor 16d and the rectifier 25 for driving that motor 16d.

The voltage of the rectifier 25 is for example 200 volts AC.

The vibration-stirring means of the present
invention is not limited to that shown in FIG. 1, and may for

example be used in the inventions disclosed in Japanese

13
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pl ates or an insulated type vibration-stirring device
with vibrating blades serving as el ectrode pl ates.
The vibration 20 stirring device is explained here in
detail (one type of wvibration-stirring neans). FIG 1
is draw ng showi ng a concept view of the
vibration-stirring neans. In this exanple, a base
plate 16a is clanped to the installation bed 40 on

pdrentppesliRationf 194 B¢ @é&&tersgl phidnd 30k1104 by way
7&58 vi bration absor bi | ng. nber _41. A rod-shaped
%{H reTEnes RAGSETIPHE lifeﬁlﬁ@na?%%ﬁsém JeRARRRedBa ket

mltarpedido Z:BBEB?mStﬁplaﬁéS@rpahfé@t ﬁ%llﬁ&ltioﬂui?mflﬁem
t
A g0 lanbae BB bp oaisPhE wheny Beuuency 30

DfO3MRE2YDr FeFrdMNatIELed MR, i n8tAlINed 1besrenothesp-2

%b&%ié’i‘/zo?gt OEP—%?%oan?%H}ﬁ)/z 641 F3eh 55 ff?SrS?%gi h8,

at notor e VO aeo fhe'fr&ctifier
W 103 R@PRA5e AR 0and, GIx QEAQSOGIZieA\h betti on-stirring rreans

of the preseff vmymtanoetaérﬂ@ mlelaﬁ% ted 9&1’&%&98}%

in FIG 1, and may f exarnpl e be use
i PERET e GF§EIJd‘s&H‘theHa%%Fﬁéée o ba‘t"é?ﬁerpebﬁ-]claﬁttle@n

th4 1498 t ibapABESEe 15l gpt1 U] beBtHO 7. 2H4330ibration is
Japanese patent publication 2762388, Japanese patent

PY2Ati% NS 853 PAS 1ng abth e de - are%rﬂhepﬁbpﬁfaﬁgohlade
13424 Indadel Po ﬁﬁi&te?:ﬁﬂ&&@/c&@ﬁ@tldx% AfNan 3266942002,

210341/2002, JP-A No. 191680/ 2002, _JP- A No.
18%35%03?032 g’zp‘ é‘%?‘iefégf‘io"t‘)l regEency Pt 50
2 DVOSLAL LIRS @emommsﬁem?/ 2002, WD 03/ 000395 Al

and WO 02/ 0%0@%;5 /'}J'J.br% 83: g@%ggagg_i!%elos%kﬁ hé)Llern means

of this invention 'I's descri ne in fTur
Fegaency Aabravian eptosciid otz 1® GOhbevidr andoa Hmitfaoe

uraka al T S 0Q; \Y; t
R phuidons SOSgge) kB aR A o
rade o W.Obﬁ%f"eﬂuﬁaer%%@ﬁt tbasvidfraghnargliemende- of

0 01 to 30. @nei hhddeBt(@hS: Bsvarehkcodd )f £ EaMaNG 81 200
30, 000 revol.utions per mnute. 15 A Uras Vibrator

ﬁ?ﬂﬁ?a@%ﬁﬁ %E|§ﬁﬂ&§%ﬁﬁf $tRFL (SUS) plate or titanium plate

covered with platinum or vanadium in view of the required
characteristics such as (1) no flow of hazardous metallic
ions, (2) corrosion resistance, (3) low chlorination over-
voltage, (4} large oxygen over-voltage. The anode plate is
preferably Pt-Ir alloy covered with platinum, or titanium
alloy plate.

The cathode (negative electrode) plate is
preferably made from a negative electrode member including
rhodium, nickel, nickel alloy (Ni-Mo,, Ni-Co, Ni-Fe, Ni-Mo-Cd,
Ni-8), titanium alloy.

The mutual gap between the electrodes is 60
millimeters or less and is preferably 0.2 to 5 millimeters.
Shortening this distance increases the production of neutral
electrolytic water and prevents heat emissions. However when

this distance is shortened, a stoppage in the electrolytic
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frequency vibration notor (50 hertz to 60 hertz) and a
Haifre Uras (Miurakam Sei sakusho) high-frequency
vibration notor (60 Hertz to 200 Hertz) are used as
the vibrating el enents. The anode (positive el ectrode)
is preferably an 20 anode plate of stainless steel
(SUS) plate or titaniumplate covered with platinum
or vanadiumin view of the required characteristics

weteh asb{a)ioRomhsOWOkLh dausrd®t ald beevdiNSurh2dg
corrosi on resi stance, (3) low chlorination over-

FolSERGEF lw)thﬁa?lg%cfcﬁ%én Ysara die ygeratine-ghbteing

cpalvabe bBlIRE preferah )areaudtrloal hﬂc}’ rﬁﬂl\teéﬁdewdtﬂ‘olytlc
um a The catho

t1t
PZbat ik CretetBuk pobr it i BB andony “SHgetre oet
gragbei vietaglnedt r ode nenber i ncluding rhodium nickel,

ni ckel aIon %N %?géolyfﬁcgﬁn OfF%hl H§venguéntﬁ$n be

Ni -S), ti tani um a f G4 et ween
tlec 6br Orfled QOGfBeHﬂdaltpneﬁlémlstmpelfé'@& dpes irt contain

Rt et aPl %1Q- gifip tmel Lérne‘it efe in PQfé@Pfa%g LR She

di st ance i ncreases uctlon 6] neut r al
LIeEErPBISA |témﬁ/a‘?ferth@n§e ‘@f’eﬁr‘é YRR ICOFATed iWifs. @ non-

ddawBY eve WRRAN3Bo ke di SAKIRCE I $ihehhanetht anat ppPage
in the electrolytic 14 water vibration nust be
%‘FBEBEQCCFEOSFB%T I8Py ERETHUrIVAGLuBL Ys 88r BRFh S Fhe
t&il@Ci‘é@ﬁﬁS:ovUSl g dhRepyédurat i aResdionl.i MhindBYADSy the
allows fff '1C ’We’fr oguctl n and neutral el ect rolt\{tl C
Seportor i SBMaR oS bet g o roSir R
edlelcori ol mﬁhctﬁzmnbmmm abored. The el ectrolyte
tank of thi %?Ingg tf%§u8?$ﬁiﬂi§oes a wé%%klgﬁs described

non-separator fi not  cont ai
asephr tgant Phentme ifnsehe saéﬁktedﬂferomnﬂeqr@@r tacei gfing

diRace] 8y, ohyd &dank ehetdA+r ‘él:ﬁ‘é&ﬁ:x%ftﬁoé("aaﬁaect?ﬂé%gger

with a non 10 corroswe resin to
LRt REREARE REat s dhdSt Bergamdy ent nasy bysierghtHendvEd

pdeRBELL igy kbt UsY [WeiBRe NeRdcf ofs wkBiSid %10 SRV imeRt
the present invention. Miintai nl%ig the separator film

Rihr PRy Bmecef 675z iPRg PefitssontbEte drant i na”CaCL,.

Also these can be used together. Seawater mostly contains
NaCl and KC1, and so is included in this invention as a water
for processing.

The method for producing neutral electrolytic
water in this invention normally performs the electrolyzing
in a period from 5 to 90 minutes. In other words,
electrolyzing is performed using the water for processing and
applying a direct current or pulsed current, and maintaining
the voltage within a range normally from 1 to 30 volts, and
further maintaining the current density within a range from 5
to 300 A/dm®.

Usually H; and 0; are emitted as a gas during
electrolyzing of water. However, in this invention a
vibration-stirring device is operated so that the generated

gas and the H, and 0; disperse and liquefy within the water,
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el ectrical conductivity beconmes poor. 15 The salt
liquefied into the water was described as at |east
one type of salt selected froma group consisting of
NaCl , KCl, and CaCl2. The salt concentration in the
water for processing is 0.05 percent or nore by

wei ght and 10 percent or less by weight. NaCl is used
in this enbodiment, 20 but the sanme effect has been
acdniitrﬁiedgﬁsom:lf@loaﬁdid?ﬁm deAlsq t hese can be used

t oget her. nost |y contains a ,and_KC11 and
so is incl u e | n r‘ﬁuérr?%ti'/en | 8ﬁea%re?e\ﬁﬁf°2? thady a: 86
cproedssi Age pmemmmopr@fmmmgamwmlse waveform

afh e LRI UhhG 2 2BRL CLaddbo LA B yar‘%%u TPREL Yo

performnms t trolyzing in erio
Anpplasss wavafonrhdreyents cre’lsmllmastzpng @lslqo@r flongreterm

uds] Nthd BeYBLES of QLoPr L3Skl ARL, applying a direct
current or Eul sed current, and maintaining the

vol t age wi t RP#s aP"rleﬁ?&ewﬁWﬂ?a?F“I ysfennreted B0 sashpglogy

o8NthBGknbuht fher . Mkl BE 408 eHERENMo@eRaET YoM Lhin
ara.%g)rfromS to 300 A/dnR. Usually and 02 are

CEARYY EeR IS d HPY Sy SUBP LY rao|d§2m@r JfYRfaPRYST
shioviey,efa, sWﬂtctIhiJnfB_j pawe;ﬂtsL@plg, ¥idinakbRNrsddiffikAY an SCR
tdeéll cet|l§ elrath that th LFgenerat d 35 gas and
{he 1 a 2 %di’s eqaur?ﬁch ER f yeRF RS 1t RBAVER er
ingerdrea Idmittaal@astealles: cetsltiert.he device. A pul sed
current is FRLE, QN air%\f rtotﬂeeu.d ek oFUL AN TS o

pul sed current pre era as’ a se waveform and
if geosivgabazs pi?l%?élhﬁiea‘b@i‘fml $Japair|1mﬁ aebyrak ef er abl e.

et RHIked wanel oL My .event 8, & st abliZatingns . Ald ows

| ong-term use, and prevents a drop 1 n performance.
qb}?ﬁ*'sltﬁﬁﬁs%ﬁ Hra9ed GnPid aJeRer et ot a5y FORPAMSINGGymads up

of heﬁ:ﬂﬁ.ﬂr(iwd&fﬁygeﬁxﬁﬁfp'lﬁ$ @b =54C Ripd eCRAOL Oy, H 36! ude a
%ransn stor %);I ated power supply, a dropper t

WerPY6S CQNRAC AYRYTTPSwRRS sipist ndack Cfrloc‘:’én

acBttiiohiser ,Thanr&Riudly pr1é€iGlel EbRtentd iR ghnirEQUERCYs 7
ok B pegciifder. and an

7 In the neutral electrolytic water of this
invention the pH of the hydrogen ion exponent is larger than
6.5 and lower than 8.5 (6.5<pH<8.5), and preferably is larger
than 6.5 and lower than 7.5. Therefore the neutral
electrolytic water of this invention is not acidic or
alkaline water, but is a neutral electrolytic water.

The acidic electrolytic water of the related art
exhibits a strong sterilizing (or germicidal effect. However
in spite of the fapt that the neutral electrolytic water of
this invention is neutral, it retains the germicidal effect
{or sterilizing power) over a long period, so that the
germicidal effect can be maintained far in excess of that
acid electrolytic water of the related art.

The neutral electrolytic water of this invention

is generally used with a residual chlorine content within the
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inverter digital-controller rectifier. The neutra

el ectrolytic water of this invention is produced as
descri bed above. Nanely the neutral 15 electrolytic
water is characterized in containing large quantities
of H2 and 02 and al so activized conponents made up of
activized oxygen OH, D2, HD and HDO This neutra

el ectrolytic water contains hypochl orous acid and

fichh ow s ramged TGRS redivtidleshlbad net tbatéme GRREeePEs I
iter. In the neuytral

e q
el eriane e tardeh T ik, Rt i PRER DR Phe
Migdto@ﬁxe|uonbex¢mnuat9d|sc¢and;eg tharhe Gpplaeut dcomer
t han %k§P(§S§<pFK%j§%B 9¢ngreferably is larger than

6.5 and [ower than 7 “ef ore the neutral 25
el ect Egityt vee wat erlO6f pphi &appaeant i on is not acidic or

| kal - | el -
al Kal igaabel £ing L1 f1 ArieULLAl ol OfdopBhY 1 SoMal 7

The acidic electrolytic ter of th ate
exhi bits a SiheoRgtRA®APr| BeFrp(iog Hee rboiveareefdusdt .

JHOVBVRS conRefPi ddhffrmb NEo fAGL (BRginddRe iR s Ala1 _
electrolytlc water of 30 this invention is neutral, it

SEPARTRS )t KO102r 1A%itaRI ¥_tFect (or sterilizing power)
over a I(mwgTm@rhéﬁhrdioeuBatrdﬂyilcgeéfﬂﬁﬂo@athﬁﬁffﬁﬂén&ﬁ&n
mai nt ai ned_f ar cess that acid electrolytic

pos %?S?) PR ?%ﬁ%ﬁﬁ%ﬁl aCt?ﬁéanEERﬁﬁﬂsséP%ttqQﬂ ytic
gmamewldﬂl EEESCtSHUBnmnCwboﬁﬂinnSmgGJEHHEU|yypéﬂad Thih a

GELOHaL SRLOI NG RADLENt. WILYI Delhe o100 L0l LW ng

€ res or & 2ont SNt T RCILNLES 55° the
fel tewing @Epﬁgrxﬁjnppﬁgesbqn;lﬂhe tendicwebapellatsi.ng ti ne

EFLAOL: 1AMG £01 PG aGh ¥sL e ACE0r didi0 Jk0ol )
S(igpllcatlon Skin use 15 to 20 ppm 5 Bath use 100 ppm

Hay Emepyidiiisz vhlgrist.ecinbyl stpatse “3B@ppnia,

clappriuh pdherimRhed - BastiiNg ths-ahove residual
chl orine content confornms to JIS ( Jaganese i ndustria

BEFSTRRAGYS  KOMTPTPBRS (26F \kPeFa, Burkholderiacepacia,

Staphylococcus aureus, Staphylococcus epidermis,
Streptococcus pneumonia, Serratia, proteus, Enterobacter,
citrobacter, Entercocous, Klebsiella, Bacteroides,
Legionella, Mycobacterium, pneumocystiscarinii, fungus, and
virus-causing germs.

Using the neutral electrolytic water of this
invention may render a germicidal (sterilizing) effect from
several dozen minutes to several days.

Applications of the neutral electrolytic water
of this invention also include the following.

1) Deoderizing and sterilizing of the
interior of hospital and facilities for the elderly

2) Deocdorizing and sterilizing of the inside
of hotels, restaurants, coffee shops and cafeterias

3} Decodorizing and sterilizing of the
meeting places with many people and pachinko halls

4) Deodorizing and sterilizing of the inside
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10 The neutral electrolytic water of this invention
possesses anti-bacterial, bacteria-suppressant, and
germ cidal effects on mcroorganisns of all types.

This neutral electrolytic water is also effective
against the follow ng bacteria; colon bacillus (colon
baci |l us, 15 Eschericihia coli bacillus sources such
as 0-157), Salnonella, Enteritis vibrio,

cfapybobat tresYensamisa, C ostridi um perfringens,
Non-aggl utinate vibrius. _.Enterococcus, .Psudononas

aer ugi nosa, Bur kho%)therrlﬁgéérb dirg, m%’t‘g%f%;l gebet
rgcsdsioBtrdphybeciosads repngler mi s, 20 St rept ococcus
pneurmoni a, Sgrr al | e PLOL Ehec FINCEOPALEEser o orrice

ci trobacter, Entercocous, ebsi el a, Bacteroil des,
JehheRelYse Mycobact eri um pneunocystiscarinii,

fungus, and 7yvi rusp£ausi ESrHL IR ng %éﬁQaﬁhglé‘ce&togg‘:ic
electrolytic water of thi's 25 i nvention may render a
YGerhi YT EEPRriS APrgy RETRERtEF oiitoseorealandozkin
Idyadkesnd @ineyehddatdRusSioPRlomeatiANTnet EheiNeubtad it
electrolytic water of this invention also include 1he
ToPPRR T S 17Ot ofsr 2R RESTd St erilizing of the 30

i nterior of shospi traloderdzimgidti pbes/dfahal Be RIddeEh ¥id)
d ngggi zing and sterilizing of the inside of hotels,
restaurants, coffee shops and cafeterias 3)

Deodori zi ng and stseiriilzzing ahdt bere rEebLagepl aces
with many p l e ' lls 35.4) Depdori zi
and sterili ?’l%ﬁg o?}%ﬁgggﬁg$§%cggf%féﬁéF% aarhcg vegebattes
angsratntaindng) fxstsdinebszi ng the inside of general
practitionenss traalueal; PR 6)sQ ahadisiqy,865LQN
for dentist's office 5 and home use /) Facial spray
usi ng neutr d?!el e eELY1 9 WaEEFUNSMBers$F dm hhepitals

spray penetnabes iprbQeROIRS mdNd Sk occurring

14) Sterilizing storage tanks, water tanks
for aquariums, and spray fountain water

15) Sterilizing ponds at golf courses

The neutral electrolytic water of this invention |
is further utilized for sterilization, health beverages,
washing of foodstuffs, medical treatment, cosmetics, mist
spray, deodorizing, plant growth, preventing decay,
disinfecting, pet/animal care, pond/fountain spraying,

reservoir water, water for aquariums, and purifying.

First Embodiment

FIG. 2, FIG. 3, FIG. 4 and FIG. 5 are frontal
drawings, plan (flat) views, side views and parts list tables
showing the overall test device.

(1) Hydroelectrolysis device

(a) Utilized an a-Torino water production device
Model 1 (30 liters) (made by Japan Techno Co., Ltd.)

Vibration motor: 75 watts 200 voltsX3¢
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| ayers and since negative ions cone fromthis facial
spray it is considered good for the health.) 10 8)
Deodori zi ng of pets/animals, deodorizing excreta 9)
Sterilizing and care of plants 10) Preventing decay in
fruits and vegetables and maintaining freshness 15
11) Preventing halitosis and deodorizing 12)
Sterilizing instrunents used in hospitals 13)
Preventing nedbtati o mGesE | BgailfilesSt fldddszi hgpiskesage
%gg@g, wat er tanks for aquariuns, and spray fountain
20 15) Sterilizing ponds at golf courses The
neutral el ectitolaytbs steifer etaidliessi py@Nti Bods ISFS304

further utiljzed.fo terilization, health beverages,
washi ng of f{obéd% e#rosl% %:ca treatnment, cosnetics,

m st spray,idéadong A 13§, lptantcogntesi\txém dorvevedtwing
t2EYes 254l SpOLSALLN0,  DEL/ ARoB) o o0AL 5, dgond/fqunt ain

spraying, re er,” water rians,’ ‘and
puri fying. f)r Slegrsigisnent Fl G 2 FIG 3, FIG 4

I@ﬂ:@eﬂ)ﬁaté aﬁ:@téﬁﬂﬁ{ ﬁilashBQS Q'ié%!\ééqg(%onLéH‘ k(lfthaﬁiatlﬁmm

Vi ews, side views and parts list tables show hg t
R}FEAF! test device. (1) Hydroel ectrolysis device (a)
Uilized an qathenk o waker spsauciincdevi ce Model 1
(30 Ilters)rmgt(rmde%g/ Japan Techno ., Ltd.) 35

Vi bration 5F* *s298B vol tsX30 18 Vi brating
bl ades: st al']]‘mleesﬁocp)é qﬂese4a:§xi adx2BodSYSIR4E Nrbr at| on

tai.nl ess r rods SUS304. (b) El ectr te

Rkbar G i FRR I S PO BnriT e CBle PRGOS ireee
dfesbe r%bacg:trade :plra(tpysl eae Yl nfoﬁ@:@KZ@@)é&OEn(:d@lglam@s

and 16dm” for the four cathode plates.
(d) Rectifier {transistor type)

Chuo Seisakusho (Corp.) PEM11-12Vv-200

{(e) Inverter: Fuji Electric (Inc.) Product name
Fuji Inverter FVR-E9S

(2) Electrolytic water

Salt (class 1 chemical product) was liquefied
into water from the Tokyo metropolitan water supply (tap
water), and at a salt (NaCl} content of 5 grams per liter.

(3) Vibration flow

A direct current of 15 amperes and 12 volts was
obtained from a rectifier using 3-phase 200 volts AC. The
vibration frequency of the vibration motor was adjusted to 45
Hertz by the inverter, and the electrolytic water vibrated
and made to flow for six minutes. The electrical current
density was 2 amperes per liter.

(4) Bacteria type

Colon bacillus {(Kanto Chemical Co., Ltd.: No.
ATCCB739)

Staphylococcus aureus (Kanto Chemical Co., Ltd.

: No. ATCC25923)
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(c) Electrodes Anode plates: titaniumnesh 3 plates
(covered with platinum plating) 10 Cat hode pl ates:
SUS304 4-pl ates Electrode gap: 20nm The anode pl ate
and cathode plate are alternately installed in nutual
proximty. The surface area of the electrode plates
was 12dn2 for the three anode plates; 15 and 16dn®
for the four cathode plates. (d) Rectifier (transistor
type) Chuo Saisakashiembormatho@EMLL- 12V-200 (e)
Inverter: Fuji Electric_(lnc.) Product name, Fuj,i )
| nverter FVﬂ]-hE9§e‘?Wa(12?l S Gt YR ShatBF 228 1pcfhLS
whyChesm fiall efir DEICbhtwbss,| isgoeéd eith a abol wadax oo ide

Tokyo netr.o itan water supply.(tap water), and at a
b4 P R BEe aheer PRt g Ticer < (3)

Vi bration fllewi2é&: MidiliEbéx Macnent Fioft rbSianpeyrstemand
12 volts wa i.;ned froma rectifier using 3-phase
200 volts A .Ulggléﬂl&?]brati on frequency of the

vi brati on nréenviessciddpadfdd €ol430 Hamutid Pyl iture medium
foRVEeLi & paidh fde el ectrolytic water vibrated and
made to flow for six mnutes. The electrical current

30 density WiePHYIAResFRE PErEusi P&SM CTE34 Baeesr pediype

Col on baci | louschKaiy @igbemgCcrbulH. , Ltd.: No.
ATCC8739) Staphyl ococcus aureus (Kanto Chem cal Co.,

iTefle Y5 . No. ATCC25923) 19 (5) Measurenent nethod
1 enea ggce ,UF [ E[Lcmg | ect rO?llyliXuEei . 2- u'ltutees.r ,c Q-tbgziugsed ! Q-l\}inmes.s quX-Minutes 30-Minutes
Was 11T TTEd IHFU—bLTLICb, STOrea{iim a coolf, ~gar K
Chlepd@millaso N |_Vibrgiprdlowe | abtidascted |plaaictpre K | Detrdbraad Not-detected | Not-detected
E.coli. JCM 1349 | No stirring 4.5x10° 6.9x10° 5. 9«10 7.8x10° 6.7x10 Not-detected
Staphylococcus Vibration flow | 3.7x107 Not-detected Not-detected Not-detected Not-detected | Not-detected
aureus JCM 2413 | No stirring 3.8x107 2.9x10° 2.9x10* 5.6x10° 4.8x10" Not-detected
Colon bacillus Vibration flow | 2.8x10° Not-detected | Not-detected Not-detected Not-detected | Not-detected
E.coli. 0157 No stirring 2.5x10° 5.9x10° 3.8x10° 3.2x10? 5.3x10! Not-detected

The above described sample fluid was next filled
in bottles (transparent 300 milliliters) and stored for a six
month period. The germicidal effect was then retested.
The electrolytic water showed almost no
germicidal effect if the vibration-stirring device wasg not
operated. An approximate 10 percent reduction in effect was
observed when the vibration-stirring device was operated ({45
to 50 Hertz} but the initial germicidal effect was
maintained. The vibration-stirring device was not of
practical use when the gap between the vibrating blades was
20 miilimeters and the blades could not be made any closer to
each other. Immediate use of acetic electrolytic water after
adjustment is generally compulsory.

In this embodiment the batch method was used
rather than an automatic production device.

If electrolyzing was accomplished by operating

the vibration-stirring device then the electrolyzing process
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5 Device: MIIliflex VacuumFiltration Systens
Cultivation: Colon bacillus MXLM Col 20 (fluid culture
medi um for Colon bacillus) Staphyl ococcus aureus MXSM
CTT24 (agar nedium 10 Culturing tinme 48 hours [Table
1] Bacteria a Processing 0-Mnutes 2-M nutes 4-M nutes
8-M nutes 10-M nutes 30-M nutes Col on bacillus
Vi bration flow 4.8x10" Not-detected Not-detected
Wiat abké ecd edobetd detttouedrNaiindet ret Rohpekat@td .of1 EMe
stlffln 4.5x10' 6.9x106 x104 7.8x103
TR NS attee 8 apty EBE R R VPR S tsog | e
W7 %k Oppadtthget ticd anbmiNet atetee oife th&oflettetretyicict water
e aur No stirring
J%E% g&%%¥ %%gQEEQ§I§85 g fﬁ%gif%§¥%‘ ébt det ect ed
Col on baci |l | U Vhipsatdlonathow Zh@x 266t NOt edetexdlatic
dgggrdetected Not - det ect ed Not - det ect ed Not - det ect ed

E.coli. 0157 No stiffing 2.5x106 5.9x10" 3.8x103
TReoRYBOCIS OTRTE aNist VA6t BeABVHFEATRE Bbio\e the skrlilowdng

n2afRBhe Frdlisdmdege Mxbnbht |RAHLA PRI LUt8S:1CLE anSRALENt
fﬁg mlliliters) and stored for a six nonth period.

CYEPHi AR f ect was then retested. 15 The
el ectrol yti curatertsdtowed al nost no germcidal effect

i f the vibration t|rr|n evi ce S not operated., An
appr oxi mat e % pefL %‘iﬁf’&gl 851‘%{\%3’&‘?"88@%“5 acid

a@bseiw@dpﬂheﬁ<nheeesbrat|on stirring deV|ce was

oper at ed (45,4050, 6 Ll Ao Lg L0id i.gh, germ clig

ef fect was mal nt a R Bra?lon STIfring
tgebi e was not of practical use when the gap betmeen

the VI br atl n@ bl a%pw@étl&o r%kél&g‘ﬁ?gﬂ%%%egng E?ﬁ or less

bl ades coul d not be made any closer to each
AERBEJFHRTE YugEaDT dcdhie WiasErkor3a iveighedrangf then 'made

tadpuspamitle, | St ORNELRELY £APULSEFY. at221bfc t hinS the mass
mbodi ment t he batch method was used rather than an

LUt Bt S IBrO RSN (BERA eS| Fhedl &iPBPYZi RS ig@sured
vatoempd hedsby operating the vibration-stirring
device then the el ectrolyzing process 20 was able to
proceed wi t YGPEHERY%s ﬁgmgﬁ%“?enperature of the

el ectrol yti dilwat ertheHswewer aicf.dihenypobhadtamsy- atidri ng

sgggkféh was measured by the following method.

Approximately twenty grams of this product was
precisely weighed, and 2 grams of potassium iodide and 10
milliliters of acetic acid (1— 4) was added, promptly sealed
and stored in a dark location and left standing for a 15
minute period, and the separated iodine dripped by sodium
thiosulfate solution at 0.0lmol per liter (starch reagent as
the indicator chemical). A separate dummy test was made and
correction performed.

0.01lmol per liter of sodium thiosulfate solution
1 milliliter = 0.35453 milligrams Cl

{2) The weak acidic hypochlorous acid solution
was measured by the following method.

Approximately two hundred grams of this product
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was stopped then the tenperature of the electrolytic
water rose and the electrolyzing efficiency declined.
5 (6) Physical data on the neutral electrolytic water
The hypochl orous aci d was neasured by using the
following nethod. The same neasurenent nethod was
utilized in the follow ng exanples. 10 Purity test

(1) Liquid strong acidity hypochl orous acid solution
W P?eoisdalsﬁsswe\ﬂéakdacérdi y ghypocltl pooassiam do8dditananio

2 ration resjdual nmatter 0.25%
B fs 0o Ae2et B SRRl Ofal SRCHS efomendy SedTed
aed givedednthn td}@iﬁrhauce:amoneara@thestandms fdr iedsf or
Ialrn&@rﬁeﬂodll%d @ﬂ@'; &rOPSE i Hinkh&:{ 33%.' dyal LagbheT

(mnerals) then weig erresue al'ue
Bhigson a1 WFPBI‘?W@ 965 hioell (DB Ih‘eexst(rsﬁngclamedugcnt

4y Roehk 94 LS AC cHem S 1Yt i 1 s‘@@%rgF@%ﬁg bYsit REs m de
foll ow ng nethod. Approximtely twenty grans of 1

?ﬂdoﬁﬁéfeii\'/é’so”p#’@éifgﬁ -wei ghed, and 2 grans of

pot assi um i oglj crt&m@mdpc_lﬁ 14%el bEidddiahStRfosR@eht€ acid
seal ed. and stored in a

tl
éaoaruﬁl?’ﬂ ﬂ Ja]n’otel {Tgslc%/? i Ry HEFTaRs18 ninute
peri od, and Hjh:@cﬁlepﬁdiﬁﬁ %d:li::lOGdnﬂlﬁardrl PR&%h iy saeidim

glrbngsHHﬁtreesngUtk Sec 8‘§P? il | ter (starch

&% ndfi of St erk - separ ate dunmy
test was md@esamalwmnnectmmrﬁerﬁwmfed 0. 01nol

per liter of qd | 0 Lit
= 0. 35453 n1W ] gkgﬁgﬁ%géﬁ?; E?% %ié &L er proéuced %k

cfeﬁblllc@V\l'fl&gaant) hgﬁie c?éSrl’éQpéPxﬂ‘lr@t %l Xn& VﬁGhuﬁlda(xﬁij tggggﬂs

of this product
results evaluated, essentlally the same results were

obtained. Hereafter, the description utilizes the reference
numerals of FIG. 6 and FIG. 7 that utilizes the insulated
type vibration-stirring device.

16 insulated type vibration-stifring device

laf vibrating blade

80, 82 holding means

84 electrode member

127 electrical line

Second Embodiment

Germicidal test

(1) Hydroelectrolysis device

This was a larger device than that of the first
embodiment. FIG. 2 shows an overview of the (Neutral
electrolytic water production device - Model 2 100 liter: a-
Torino water production device Model 2} device.

The vibration-stirring device is used in FIG. 2.
A large-size chemical fluid tanks (auxiliary liquefier tank,

200 liters) was attached to the device. Drawings of the tanks
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was precisely weighed, and 2 grans of potassium i odi de
and 10 mlliliters of acetic acid (1-p 4) was added,
pronptly sealed and stored in a dark |ocation and
left standing for a 15 mnute period, and the
separated iodine dripped by sodiumb5 thiosulfate
solution at 0.005 nol per liter (starch reagent as
the indicator chenmical). A separate dummy test was
aredehcwandncBIC e ithnopgt fRIGIEUO. 0. 005nDI per liter of

sodiumthio fate soI Lon 1 ml 17727
mlligrams ?#H 58 aor%ﬁﬂf’a :bbﬁkgnﬁ )gﬁgﬁﬁ A
Pfabhasmg.al(@hgrmrlahloesﬁlm flor Har@e:eseaotmbﬁybaddnﬂm.
{esrslhga@resghm&%oagn& Oggrna when, Lhe UL al

el ectrolytic water produ $ane as dbove usi ng
e@@@@#m@nﬁer a-Tori no mater production 15 devi ce Model
2) the deV'@ﬁeoéeéﬂf§1d§lafE¥chg§ BéfﬁgimEH°§§ c&ﬁ%%ggﬁéé

eval uated, essentially the sanme res

whhb af e 01t oA-LepDd e @uskeF MY @AnaTa) dead baeteria
(eatereiee afdleaham®dr FfGcofo@nth il Gus Tydhat witd i zes
the insulated type vibration-stirring &%V|ce 20 16
T €’éf‘ed type vibration-stirring device 16f
[Pabratdlng bl ade 80, 82 hol di ng neans 84 el ectrode

nb 127 el ect | Second . Enbodi .ment
iy SEFELHaTTL ot BB e Ps o0 EoNR0 A EE yoe

Tond ar geg-MaRNdsC vI-tl\rhﬂlﬂ th atmihied heS-er[u% $6. enmbodigent .

FIG 2[ shows ah overvigw of the (Neutra el ectrolytic

wat-er roducti-bn -devic Modell 2 1001 Migutes 5 | Mipytesn

U oct TP oOcvi—o Voot

Gwmter piudubtlaﬂ@devicehMbdel A)Nglevi cep Nfbe Not-
ratj on- stirrlg&F evilce is us%% i n FlG

2. A
cqlm e—s h 'Fl Illdﬁﬁ tqi'\l/c- EpltGdl i ¢Qteqqdﬂllgﬂﬁté(‘fted
I LC o1 ol T o T CATTIX LN A —y ot
(Fahie o)

Germicidal test results for staphylococcus

aureus

Time 0-Minutes | 1-Minute 3-Minutes | 5-Minutes | 10- 20-
Minutes Minutes

Germ 1.9x10% Not- Not- Not- Not- Not-

count detected detected detected detected detected

The above sample was next stored in a cool, dark
location for a three month period. The same germicidal test
as above was performed using this sample. The pulse power
supply utilized 3-phase 200 volté {Chuo Seisakusho (Corp.)
Rectifier Power Master PND-1).

- Electrolytic water cbtained from the
conventional 3-chamber type electrolyte tank was tested as a
comparison example. However after storage for three months
there was absolutely no germicidal effect.

Neutral electrolytic water was continually
produced for one month using the device of the second
embodiment. Unlike the case of the first embodiment, the gap

between the electrodes was set to 5 millimeters and the
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35 200 liters) was attached to the device. Draw ngs of
the tanks 22 are shown in FIG 8 through FIG 10. Al
ot her conditions, nanmely the (2) water for

processing, (3) vibration flow, (4) bacteria types,
and the (5) neasurenent nethods were the sane as the
first 5 enbodi nent. The germ cidal test was perforned
in conpliance wth JIS-K 0102-72.2 and t he nunber of
mederalotlede lhatt@daded( @atdld WEORr afitheke nunber of

col on bacill neasu Taple 2
Gerni ci dal téécsotr%rgé%%latndr ?’8? n%o‘f‘:%rﬁg‘&‘%e{?s%g?i ?@J‘:tmde
dapWwaat et Tolb rnultlel:&ewhnmtve:s:r&uk/l np&miih@ tiX)-vibraui @s
. 3. 7 I\Iot - _caou
WSRULES FaPeL, I FoptRbao M iopelRtipd Ses PO i ille
3] Gernmicidd degsee rfesdllHQEfDrtlsi aphyll@cf@ceugnd a@seus

aEd@a 02 M Ristesail- Mewslgtll\é %ttsﬁ ondd %ukéﬁnx}a%% 20-
Ge X) 0

M nut es M nut es Not - Not -
RESdHESdet Ee@“e?divﬁéﬁe@f%m(itépec%ﬁ et pesidlg¢ereet e 13959

thfe pEPMRI. SR WAS Mexlisst O ethd Niguf®Uempditure, ana
| ocation for a three nonth period. The sane germ ci dal

& S8tTOHS ngHGTat vsalseceié?mf%dlaﬁgrn‘ga% REedEGRfh @, Laree
quahsetpasver supply utilized 3-phase 200 volts (Chuo

Sei sakusho (Co Power Master PND-1). 20
oot 1ol yt | CHBLETL AP RS Th Fhes TBORVEnt ond

3pohbhirerust gpid elrethe oﬂuquﬂatlaakemuyest egkt@s abtained
fﬁoﬁnﬁrff¥%Q Séﬁggﬁﬁ%htkg e ggond e %& for hree

there was abso ute y né germ erdar eff
MREauremend] sesudisytire wadver lwag'l@orﬂl ntizd Ihypochlorous

acid content in the neutral electrolytic water of both

embodiments was found to be lower than that of separator film

electrolytic water (strongly acidic electrolytic water).
Hypochlorous acid content in the separator film

electrolytic water: 5 ppm

[{Table 4]
Hypochlorous acid content
Directly afterwards Afler 1 week After I month
First embodiment 2 ppm 2 ppm 1 ppm
Second embodiment 2 ppm 2 ppm 1 ppm

The above results confirm that like alkaline
electrolytic water, the neutral electrolytic water of this
invention can be used in items such as mouthwash {(gargling)
and skin lotion.

Tap water was continuously electrolyzed per the
first embodiment and the second embodiment and the neutral
electrolytic water of this invention was obtained. This
neutral electrolytic water was sealed in bottles and stored
for about a one week period. The gas emitted from the neutral
electrolytic water was then sampled and analyzed. Elements of

the emitted gas were H;, 0, H;O, OH, D;, HD and HDO. The
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25 produced for one nonth using the device of the
second enbodinment. Unlike the case of the first

enbodi ment, the gap between the el ectrodes was set to
5 mllinmeters and the 23 production yield increased
4-fold (four tinmes). Scorching and burns occurred when
the electrode gap was set to 5 mllinmeters w thout
operating the vibration- stirring device, and

By i KD US cAPRE AldmdRg\VESe Jt0tePOSGH bIrg, ©p AndeMbee ke

f th |t beforeha added, ., and neut ral
< 19@%% N ?%"?’\Ej/\l‘:"/af‘feenr‘:ets h&R™ ¢ gﬁcﬁj’flmﬁ u%?'i“?e“p FBRUCKy Eypes -
Cont i nuous pmodyanplen ofiasheua@s st hiaraver ¢hd QG gas

thiz e, per, mqgte[{lyer en08s No Jri.se; Jtn the liquid

tenperature a unitormneutral electrolytic water
was pr oducednl ﬁIGarlge 1Be chranitzoht et . axQsanho@s Nghe mass

nﬁﬁﬁéyréﬁn%ﬂgs %@Eﬁ%eﬁaﬂéiéﬁhl%hﬁhl %%hbg£éﬁcal %ég? ghows

t he neutr al ctrolytic water obtal ne
tBRpbHiaRSAtY andnt hke s@cIé’n dnéigrdddnent thETIfeguneasUlr)errent

ih@StAdes Al Be SOWFONL I Gasd: 1d816 seROEHL Oe[&ﬁ%lllﬁe%t

tent in_the neutral electrolytic water of
“éﬁg%dﬁ%%eﬁflgl?ﬁa“sesr U Y e %@atSﬁahotWSthe actual
hsegm,ataaﬂ ﬁJsi Mnaakeects Gih)ét la@tﬂ\@lt Height r BNYlhednhs C 1n
ngg};t‘{ %ld vva erg of1p | orous acid content in the
separato ‘?nquéfl tH¥ dit Fee vRRFarcaBle as §lememt dsa1
st pb il aheu@amlfdrcemmm)mﬁ@mm bl esrvisdse Ahder |
a}égfff fter | nonth First enbodiment 2 m2 ml m
con errbodl ment 2 m2 ml m The above results
confirm t habrbideaimaltkafineesefectalameni craatosr pft tiee

Rt dRlya8L £CII Ol YL g yater of this invention can be
used in itens such as nout hwash (gargling) 25 and

skin lotionf2T®y hat & mwd8 conti nuously el ectrol yzed
per the flﬁsto enbedi gesed Rhd the second enbodi ment

and the neu;r
and/or HD 0.3 to 1.2 mol%

OH: 0.3 to 1.2 mol%

%0: 1.0 to 4.2 mols

Oz 5 to 27 mol%

The mass spectrometer used here for analysis
(dual-convergence) [product brand name EMD-05SK] was made by
the Electronic Science Co., Ltd. Analysis conditions were as
follows.

Ton acceleration speed: 1200 volts

Ionization method: Voltage accelerated impact
type

Reselution: 500

Ion flight distance:26 cm

Vacuum intensity: 5710-7 Torr

Full scale: 5 volts

{6)Other physical data for the neutral
electrolytic water

Residual chlorine content: 15 ppm
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electrolytic water of this invention was obtai ned.
This neutral electrolytic water was sealed in bottles
and stored 30 for about a one week period. The gas
emtted fromthe neutral electrolytic water was then
sanpl ed and anal yzed. Elenents of the emtted gas
were H2, 02, H2O, OH, D2, HD and HDO. The 24 activized
el enents anong these were OH, D2, HD and HDO. No
significant differences were found between the two
types. An exanple of the analysis chart of the raw gas
that was emitted is %1, 51n FIG 11,
the horizont al} axi BycMWA&cth@l;FﬁSSdeﬁU’&)Qbm@iltrhﬁel)

observed nol g, Wil e he Y rtlcal hows
intensity. Fﬁ%h Gh\fl\fl qPEat eg- 9" OFhé“fs SSFE d?‘i])ce
Tfrﬂjll@atlést%i rte'pghvmrmtlphesmn@ﬁeanmatulma]anateual The

ey ; ' ) .10
‘{h?ﬂnrgi?l? eﬁ\g%:dte%aﬁg ﬂeﬂg)o%%{:f andg??,%n% ngg ma%gl
FotiFal 2hesRinn £or Fithe 1ﬁa§§r01191i1 F&E hek6 V\DTIEE elﬁherode

ARt hid fafe th &3 @g%rg s
%lhe massdfore GAISf\lgt%%d angagGsA%%%( 3 shows ekt to%a@}

LRF etV e TRl pr BRY IR & Sf Feftpass -f heePé‘ﬂ’?#ﬁ ofaviibsatping

H]haelesl5se§ﬁddn65ingﬁﬁae$1rahﬁn§§10\/m next. H2: 55 to 70
nmol % H: 012to Q.45 nol % 3H and/or HD 0.3 to. 1.2 nol %

OH 0.3 to 1™ rYﬁPb’/a"zldmlS‘@tOli YPPGLYS X5Fs 962024 13 t o
Ribbew| ped hie inaeses patenonEr-ay Nusesil‘lrwsezf)@m anal ysi s

dual - conver.gence roduc brand nane
Erade by theﬂﬁ $8 %r%ﬁllng SEire %Ceﬁumeiiil& aﬂﬁ% @Ci & 13.
LonbirehansFifer é6as 25 follows. |on accel eration
speed: 1200 ygl tf::rsé %b@w@ PO s VRl [ags. -

accel erated 1 npact
23: cyllndrlcal insulation member

The cylindrical insulation member is further
described next. The cylindrical insulation member 23 is
equivalent to the first working model of the electrical
insulation region. The cylindrical insulation member 23 is
shown in detail in FIG. 17 through FIG. 19. FIG. 17 is top
view of cylindrical insulation member 23, and FIG. 18 is a
cross sectional view. The reference numeral 23 indicates the
cylindrical (made of hard rubber) insulation member forming
the insulation region. Holes or in other words, mating holes
24, 25 are formed at the top and bottom of the cylinder for
mating the vibrating rods 7, or the vibrating rod with the
vibration generating means. FIG. 19 shows the state where the
vibrating reods 7,7 are fitted in the mating holes 24, 25. The
reference numeral 27 denotes the electrical wire that makes
the vibrating rods 7 and the vibrating blade 8 function as
electrodes. In some cases, the electrode auxiliary blades can
be used along with the vibrating blades 8. In this case, the
vibrating blade need not always function as the electrode and

may serve solely for vibration-stirring. The material for the
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Resol ution: 500 30 lon flight distance:26 cm Vacuum
intensity: 5'10-7 Torr Full scale: 5 volts (6)Q her
physi cal data for the neutral electrolytic water 35
Resi dual chlorine content: 15 ppm 25 Third Enbodi nent
(1) Hydroelectrolysis device (small nodel) FIG 12 is
a frontal view of this test device. 5 The insul ated
type vibration-stirring neans was utilized. The
w;jﬂaeai ia@ pildedest ﬁari sbelﬂ@shatyi @gesﬂb%é‘t%ur réc?ﬁxhgd@héhn
ewcea own in 13 throu Fl 1 The
xel?:t Pole S Cat e u%%&of‘ﬁes?/]reﬁjryaf“ﬁnﬁntﬁ GEEO% e and may
mmegtatae]masmgab heibraaioh hﬁlﬁrhagoyﬁaa:llllldgw ceis

conmpact. Th u of VI rati ng bl ad is_sho
in the dr avmeAr%gang%]é SABFET PO atm rys%hﬁpg?f SHRET e\%lgJT
rrogkeslindy (rBlebebrqj'epnl alcdnr,orxerh battential PypedNo.and the

g,;?gggé&%q}%ntm gl g\zg[\%ggtllgeeffgﬁlgn&e Jﬂl%”?r aI S agpl y to

12 t roug frrst vi
sbeAsReRS on rrenber 23: cylindrical insul atl on menber

The cylindriqah psulali Q0 MRIPhel Sedithal NElectrol
descri bed next. The cylindrical |ﬁsu? at |aon rr%crrtfgr yt:’f%c

Y2 equival ent to the first worki ng nodel of the

el ectrical 2fpoBRuUbhisOBcE@UMbenthez Gy Ndri cal
i nsul ati on menb own in detail in FIG 17

t hrough FI GReféguﬂz(ghlffng TF-eF ety Pyl i ndri cal
i nsul ati on nepbeicidondndo Fidztit81tsrey Cross

1 23 h
R O o P B R (B0, Tt Pako B RE o

Vfi@rﬁﬁfrg; 23 atlhe arresallaermarterlegmane uologsebectixiedot hbdtes .
TR 0o cdHRlieNg 0] LS pe 2drord ' fo NAIVEPHoAe LG LOP. AN
cy e vibrating

bottom of the or ting t rods
SPPaprtelive t¥pBrdhd Tgbratiwitsitirheng device so the entire

device can be made compact. Of the five vibrating blades on
the 75 watt wvibration-stirring device, three blades are
anodes (positive electrodes) and 2 blades are cathodes
(negative electrodes), and the tank capacity is approximately
1/2 the tank volume of the first embodiment. The vibration
motor supports are sealed with rubber.

Salt of just 0.5 percent by weight was added to
tap water the same as the first embodiment. Three anode
blades and two cathode blades were installed on one 3-phase,
75 watt vibration motor and that motor then made to vibrate
at 40 Hert=z.

Three volts was applied for a 10 minute period
and the neutral electrolytic water produced. This neutral
electrolytic water was filled into coloration bottles and
stored in a cool, dark location for a one month period. This
neutral electrolytic water was used as water for cropped
plants. The plants with this neutral electrolytic water
lasted three time longer than those plants using only tap

water.
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vi brati on generating neans. FIG 19 shows the state
where the vibrating rods 7,7 are fitted in the mating
hol es 24, 25. The 30 reference nuneral 27 denotes the
el ectrical wire that makes the vibrating rods 7 and
the vibrating blade 8 function as electrodes. In sone
cases, the electrode auxiliary blades can be used
along with the vibrating blades 8. In this case, the
vi brati ng blmmde pneets natthaheaysalf wiett o5l &S ct Weter

: de, an 5 may _serv olely for
Fraiistfote B PPr R SRR VB heerIRt AP ng
dylcadesk gtertibfds tTihgee magsuie ssyné hetdwn besow. The
auxil i ary.kﬂ qqgrstﬁ NGl 9@§g§9'éﬂd&eésgéﬂ%n¢£9055&¥¥%1
and ma |né%cate al most no° Vi bration stirring
LeshbP1iiF waArer diddemidbedi titenseedarmrirputad {E) swae ers

B1ht s SgRuRcegsig, . (3) vibration flow, (4) bacteria
types, and the (5) neasurenent nethods were the sane

as the first"3REEEFTRRMACVPEID PIRSIreAl SIRFEOOHT therater
giRdbEadd Q‘Jh@.@kr@h)ﬂldsg g¥ed Qﬁel].lql BYHQCH06 04ve AGInd had a
content: %6ﬁ8¥1 Resi dual chlorine content: 15 ppm

to

CREpPT L i AL 2T dheruPEYIESAY RaOtHe fir st

enbodi ment amd the:seeerdgeshodini®nin tdie wavebrati Agd
hl ades_are t ernat el de u el ectrode pl ates.

PP TrRe B ? !F%% P8 ég n?%erlé’fr‘) o%eat(% Cﬁ%ssnaq}:é’e'f‘ othdhe
riem$ral |decseply taifcewp tér otetdiepedbtiat isameSés rpliangs grown

¥l Qithe. gntis e device can be made conpact. O
t?ﬁe&§$¥§)&ibr%§Fh bl ades on the 75 watt

vi bration-stirring device, three blades are anodes

(positive el ectrodegy3afl gmbtladessare cathodes 20
(negative el ectrodes), and the tank capacity is

appr oxi mat el \pPPI}oatiippst fAK SASTGHECSF the first
Teebadi Nt o1dderotivioh at kfer MRAEOprSHRRAr ESr & @ oSRehAd
wi th rubber, Salt of just 0.5 percent by wei ght was
PRAEY 1GOTLAR vit ot RO Rabt (RESPPALT A B N
Thr ee anode pPB§shtsidemtandnt e @atubose dleades) yarevater
installed oﬂyBQShf%JQE%SScid content: 2 ppm

Residual chlorine content: 15 ppm

Activized element types: OH, D,, HD and HDO

On comparing the neutral electrolytic water of
this invention with the strongly acidic electrolytic water
obtained by three-chamber electrolyzing in terms of
germicidal (sterilizing) power, when the neutral electrolytic
water of this invention was used for hand washing
disinfection, the germicidal effect continued for three days.
The effect from the strongly acidic electrolytic water
however was lost in one day. Moreover, roughened skin was
prone to occur when using the strongly acidic electrolytic
water. However there was little skin roughening when using
the neutral electrolytic water of this invention.

The neutral electrolytic water of this invention

was used as an oral disinfectant in dental surgery. Compared
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‘75 watt vibration notor and that notor then nade to

vibrate at 40 Hertz. Three volts was applied for a 10
m nute period and the neutral electrolytic water
produced. This neutral 30 electrolytic water was
filled into coloration bottles and stored in a coo
dark location for a one nonth period. This neutra

el ectrolytic water was used as water for cropped

vl @antae ﬂ’ch&naphgnlh&d\livhlﬁefhi&ﬂ&euibﬁ|0f6|m§€hl odaHdtiens and

wat.er asted, three tine | on than t.hose plants
RN wal BT REBL S hh e R NEth ShOR AR Al Sap vas
Hiracved| Wlftemc 1:Wat meut rafl| blecetctoastmtv&rtefmbf ctropped
ﬂlv%%:%oWa% %EO&‘W%H gﬂ&f Bar 0! %eW%%k erl;od,  Jhose

results are shown e snapdr agon P?omer
mawiaed e ffeart paing téﬂeeecr@lwteulecmmlertmadawli tved, npt s

SHRRAS S GHeh h@nesalgﬁtgaﬁi eqleeeiélﬂlgmat& S knis

Watercress grown in neut l'ectrol ytic water
inyessieRdashitert r EHRsne"g}rféW g Gt ropr bk ced ek eal ehignd

Ha@naiodleamhigteethL QLAE . cAldnifh LAMLRr gduggd roots.

10 The vvatercress own only in tap water all had

TRAPBI S e Lt Rt eﬂﬁFFBﬂb‘(flﬁ HaFs®: apgh ePEfessesgEBansans

»tah;am@eutfreaitsema{ raGl mhi&mifmg temelropgeh teh_;e o&aHEncﬂsS
ants g oponl C m ng. 15 Four

B0 iR A eebaly Se e o, Sty £y VRREE g

sl eotrotittabdenwtderchaas gpmdueedofior a 10 m nute

peri od aCCOfﬂJﬁggeié’cr{zf&ggggéﬂP Oflé ne. se gzrsmlthet PEFpRSSS

enbodi nent . ysSi ca on the hel el ec
afatera PngHpesehl ioyfdasmatiah, cdnt ermmhzra plp)m arRespduatal

Hgg'l@ﬁé nenﬁgntf)%éutrom)@ MatAGt hyi %nekﬁmttot xeefdea@

On conparing the neutra ectrolytic
fRat BRndf SKERi and MAdAt FBTEwWi th the strongly aci dic
el ectrol yti anwatgécified performance was still maintained

for a one month period after breaking the seal. Use of
strongly acidic water is required by law immediately after
its production as recorded in the handling criteria and it is
net sold in bottles.

After sealing and storing in a cocl, dark
location, the specified performance was still maintained
after a one year period. The neutral electrolytic water of
this invention was capable of emergency use and this was not

achieved with electrolytic water of the related art.

Fifth Embodiment
(Treatment of burns)
Fried foods were being prepared for supper.
Flying oil splashes caused a burn of approximately 3 by 7
millimeters on the fingertip. The pain felt from the burn
promptly disappeared after spraying with the neutral
electrolytic water (first embodiment} of this invention.

Several minutes later, pain was again felt so this neutral

29



10

15

20

25

30

35

25 obtai ned by three-chanber electrolyzing in ternms of
germcidal (sterilizing) power, when the neutra

el ectrolytic water of this invention was used for
hand washing disinfection, the germcidal effect
continued for three days. The effect fromthe
strongly acidic electrolytic water 30 however was | ost
in one day. Mdreover, roughened skin was prone to
dectrolftae watag ﬁd&eaghiwl’k@r}éya@l dirge LG IR¥t E€ain

wal. However, .t.here was little skin rougheni ng when
Usi %édt hﬁﬁneu 8 et ercptprQSF?‘%lad“’%QFﬁr 10%© thitdmes, the
Hadvedid gt Fhecosut raftes] acor of yiaiye vié &fki®f nbhisnger
LeRL & 35 was used as an oral disinfectant in
ggnta% g%?gery Conpared 28 with the normally used
wat er, corrdfireatbfg mptiakisscti ons and waste wat er

sectlon of e Hte tin
i mpr oved mgﬁg?hg&gﬂ%?gﬁsﬁ%&g{t?%ﬁﬁ fw %feer gfojfr this
STROBHISUA RAsthisednventinar e u$I%iiraYEtdhenf¢ rirgle fhisiany

i% eegpirednaf d@indisbaded hataghdiL gliegiyol ytic water
was no |on needed when the neutral electrolytlc

wat er of thﬂQOl?ﬁV§W?PmaWas used. The neutr al
el ectrol yti arvat &ruﬂffarmg Sfrotnn&&iﬁm% 6§ngefi.§1rlyhﬁo§@rre

Ieg? ffffcts i%F conventi onal
22 etT &Y o¥akes s Fﬁéss%“tIGDM%%&
eppbeigients ueds atsaelrﬁagmttﬂlaai ng smsiyed sHed @ aashands,

i a | aC|d| electrol C ma

céﬁ% gﬁ%:ﬁ%? gﬁl% e for %ﬁ?ese At 3¥ SFEP§Ct
SéfRE tyvingly cunfitle Fhe sfaldedifipmarinénpurpas es stoff nosed

whE CQldA0LBASA HeBbh AR 90, f OF mout hwash, and for
oral 15 hygiene. This electrolytlc water has been

found to be fbre¥entdrg Hd@d, ra®iin and hair care The

speci fied paréoramnaeui@s %&é&ird@t@k%é‘@& sQEofy ON€
period after breaking the séal. Use of strongly

e‘ﬁ%‘?%ﬁ"@%t%ﬁ thd s, LRYATEAR YRS SRatRfeRn dtel puakedss 2@

aht Slc{HrQ@iuﬁthdaSl NGl defled vl righei Bsdw | dang, CEﬂaé eJ}dlﬁ

not oI in bottle After sealin
Pg%]O“ néils%ppeaéggl tbed': pne mont ?1 FIG. 20 and G 21 show

photographs of the buttocks before and after coating with the
neutral electrolytic water of‘this invention. Though acidic
electrolytic water possesses a germicidal effect it is not
currently used in (medical) treatment.

{(Treatment test for burns - 2)

Ordinary acidic electrolytic water containing
free chlorine at 20 ppm and the neutral electrolytic water
(third embodiment) of this invention was utilized.

The ordinary acidic electrolytic water was
sprayed on the burn several times a day but the burn was
still not healed or soothed after five days had elapsed.

When the neutral electrolytic water of this
invention was sprayed on the burn under the same conditions,
the pain disappeared at a point 30 minutes after the

spraying, and after five days the burn was completely healed.
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| ocation, the specified performance was stil

mai ntai ned after a one year period. The neutra

el ectrolytic water of 25 this invention was capabl e of
enmergency use and this was not achieved with

el ectrolytic water of the related art. Fifth

Enbodi nent (Treatnent of burns) 30 Fried foods were
bei ng prepared for supper. Flying oil splashes caused
a burn of approximately 3 by 7 mllinmeters on the
fingertip. The pain felt fromthe burn pronptly

di sappeared after spfaythdErbodimenle neutra

el ectrol yti ciomaheeiddi rekrenbodi ment) of this
i nvention. 35 Several m.nutes |ater, gal n was again

felt so thisfedfrafat %ESFE%J(‘-’F%Cyf’?E WA GRS “agai n
®poayesy tthehpatiieneebagmient wasi siAGd %e;ihtdﬁaldilWﬂéd

f t ed. th t 2.t th di
SHRFLARLRLG ] ST Wi B s, e
dppear eglutddn iﬁac(eTne)apfnguimJnentesl) ébkenrb]:mtmeubtat
£heeLsal téh‘ie)é"a{ﬁ(es(,f bgsédd'%ﬁb‘é et ef1id SiTpt the
d dn @ Khee aPI,

I nventi was spraye nJ uréd "1nh a

F2HE ﬁmm@méapbﬁcaélptrr-enel y quickly. (Cold prevention)
10 After suffgki pgcddpm coughing or a runny nose, and
the neutral electrolytic water of this invention
(second enbodi mefaF A%t hen eyl kol uspl Byehpriinhéa
dohe messd72icavity. The coughi ng ended during the night
and the subject sl egt soundly until the fol] ow ng

morni ng, and-a st dFPUAGEERY P§ GBS 'ERted2 Bt b f1uld

'Ib:ecbm:ng:ﬁeraaau*s:answﬁewmttmngns&xrdnrfaashz)géM&rédﬁhﬁ, and

utral,.el ectrol yti,c, vater nd_e di ment)
PEEL Beir fod 240 PS5 3678 Lt bokerGooypoved o
agl dedinanndevitual onilthre epelaviipgg tidafer IaaswurtshéOr
Sk Rgek! d 18,5 Qn

ar]g Elgr% 21 gﬂ%w %ﬁ%?‘%&ﬁtgg a utlﬁeg%uttoglﬁggbe ore
agigsbed arsivgaeidigranivt homhlelon

3. Test operation

Fifty milliliters of the test product was filled
into a sterilized triangular flask of 100 milliliters
capacity, and 0.1 milliliters of the test bacterial fluid
adjusted above in 2 was also inserted and the flask then
stored at 35°C.

4. Measuring the number of bacteria

The number of living bacteria per one miililiter
in the triangular flask was measured at each elapsed time by
the mixed dilute culture method utilizing an SCDLP Agar
medium. An SCDLP bouillon culture was utilized for diluting
during the measurement of the number of living bacteria.

Test results

There was no change in the initial germicidal
power even after a six month storage period. The germicidal
power of the strongly acidic electrolytic water was lost from

six months and onward.
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neutral electrolytic water of this invention. Though
acidic electrolytic water possesses a germ ci da
effect it is not «currently used in (mnedical)
treatnment. 25 (Treatnment test for burns - 2) Odinary
acidic electrolytic water containing free chlorine at
20 ppm and the neutral electrolytic water (third
enbodi ment) of this invention was utilized. The
agiiBasy acidic electrolytic water was 30 sprayed on
the burn several tines a dag but the burn was stil
not heal ed G836t H2Y WErPteFe Ve 487 s HRRIYEPEDERP

aNrenst he neutral electrolytic water of this invention

Was sprfayed om thie purm under tie Sarme _Congi tTons,
Tertavaish [Hmenediatsiyedier g Adier 30-5sende | Adterd -Minutss | Aftert-Mitwges
35 spr dwrbingdedeaf fer five days the burn yas

After 5-Minutes

lﬁ@gﬁ%§tely heal'ed. |30 SiXth Empodiment ( {=er m ci dal
The negyiial elleghl,alyile Yal&l.pLpduteq >
selagi@r dijng to the thi rg&%%%%%%&rre 1thgm7éd§&p|€1gl ad%g’zdgﬁmd

Not-detected

di lutjed solutionjinto a handling spray fype

blicdtor. Atriplé dilute solution madejup of this
wiget ral| el exdx1of yti ¢ wat.gr10'di | Uit ed.dxyo’t hr Pe Not-g&sctedy
dﬂ@ﬂhng tap water filled into the sane typge of

Not-detected

appf rcator—i0—Testmethod—i—Bacteria—Coron—bacttHus
(Escherichia coli 1F03972) 2. Adjustnment of the test
bacteria fluid Thesbosit Eavv@sndrtanspl anted to an

ordi nary Agg%ug%gé%%}%ﬁggﬁﬁég % ter culturing for 24

hours at 35 ed to an ordinary
boui I | on culTwor €0 anidtevi bae¢redaharuvdBheuetrs pogpared.

SeUb hAd N9-8Lg Py Ge i LS. PAGLEE LAl - 1) iexdr was dil ited, ang
adjuste% u3|%géor&|naryi%6U|ﬁVon 3 eggiopera i on 20"
ofi frse Ahlprine eras dhsehleed dot ope dduwdt whese {0l kétlifish
were released. The neutral electrolytic water (second
embodiment) of this invention was filled into the second tank
where 10 killifish were also released. Killifish cannot be
raised in tap water.

A1l killifish died 10 seconds after being
released into the ordinary electrolytic water. On the other
hand, three killifish survived for 5 days and the remaining

seven killifish survived for seven days in the neutral

electrolytic water of this invention.

Eighth Embodiment

(Free chlorine and odors in pools and baths)

In pools and baths with free chlorine there was
much damage from chlorine and odors even at free chlorine
levels of 1 ppm. On the other hand, there was absolutely no
chlorine damage or chlorine odor in the neutral electrolytic
water (second embodiment) of this invention even at a free

chlorine concentration of 10 ppm, to the contrary, the skin

felt smooth after leaving the water. Ozone sterilizer is used
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into a sterilized triangular flask of 100 mlliliters
capacity, and 0.1 mlliliters of the test bacteri al
fluid adjusted above in 2 was also inserted and the
flask then stored at 35C. 25 4. Measuring the nunber
of bacteria The nunber of |iving bacteria per one
milliliter in the triangular flask was neasured at
each el apsed time by the mxed dilute culture nethod

aH ial p3bD0a i1 nSEbk A tAGREauBBAUHIBriAl SCHPrkaui +d Ahe
culture was utilized for diluti n{g 30 during the

TS ur Bfe AECbT2Y Ife SRbRBE SIS YREST Rf Ef&&?ef‘i“ée“tl‘?@sY’as
ksl hbseddie v tnast Re.ohbaggerill zkhe (dimﬂrifalctget Mo dal

{ th
i N T S A o i SE A
Q/quaénnwa%ldqtsblfftmnwa35rsm< rmitnulasdartdneonmtdal 31

i dal S 12
L1 Pl CRRELE S e §O Ll R PR R QSRR
offfiect vent dot alldkiehoR- Mmﬂ@s (appkic Bavhalt es

breaki ng the seal Undiluted 5.4x106 Not-detected

Not - det ect ed Not - det ected Not-detected solution After
triple 5.4x106 1.7x2HrthyEmbodimentet ect ed

Not - det ect ed(and@ii L 8b+ 24k i2nSe¥ent h Enbodi ment  (Survi val
of kil Iifis& Two 10 liter water tank units were
pr epar ed. Wi narfySTerORgESP e W et rol ytic water

cont ai ni ng mlppmad(ﬁ rfelueeaxhéwdt&emasc IWasekt pebduttion
e 10 were rele

ev1ce V}p%r 3‘].],01[1}% \ﬁk&:l o %éed" Tge ic
neutr ect(l? ¢ te?‘ EAEB P S SAP AR o FY RS
Madeént | madﬁabnydﬂa@dTenhmo tdwe ,seténd t ank

(a) Vibration-stirring device

Vibration motor: 75 watts 200 volts X 3-phase :
1 unit

Vibrating blades: 5US304 4 plates

Vibration shaft: SUS304 2 rods

(b) Electrolyte tank

A container covered with heat-resistant
propylene resin: 500X280X305 {unit:mm) was utilized,

{c) Electrodes

Anode plates: titanium plates covered with
platinum 3 plates

Cathode plates: titanium plates 4-plates

Electrode gap: 30mm

The anode plates and cathode plates are
alternately installed.

The surface area of the electrode plates was
4.8dm? for the four cathode plates; and 6dm’ for the three
anode plates.

(d} Rectifier

Chuo Seisakusho (Corp.) PEM11-12V-200

(e) Inverter
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where 10 killifish were also released. Killifish

cannot be raised in tap water. Al killifish died 10

seconds after being 15 released into the ordinary

el ectrolytic water. On the other hand, three

killifish survived for 5 days and the remaining seven

killifish survived for seven days in the neutra

el ectrolytic water of this invention. 20 Ei ghth

Enbodi nent (Madeebghiwyrii Béeatdi ©dans. i nFypdoiavantkr FVR-
ths) In pools and baths with free chlorine there was

mich damage from chl orine and odors even at free

chl orine | el2dl Habér:l spfmn va@ex ke lolbetwdlandateheramd

QM @Q§Q{ﬂ§,§h%{gr\%t%§}chl ori ne damage or chlorine odor
el'ec

In the neutra trolytic water (second enbodi nent)
of this invé@ttohreasanrtaclass)r aas efdent,i e adjust the

Qereesiyald QRcof +k0aPPH 3 LR LBE: CONYARY. pd N8 13KED by
felt snoboth after |leaving the water.” Ozone sterilizer

“ed9hEed 32 as a pool disinfectant because chlorine is

harnful to tiheeccey®ts Theanald ahrelectiagl ¥hhoi MALEK
i.nventi on was used however w thout ozone

f thi
Jest o TS BT S TirEa: arfiF SFe PR, PETIR VRE2§hdhot
ta{adémgsals( yspbl te mmbsizmehztéﬁt@z&lgfkﬁ itife was set
tro tic ter 1S, nqt eaq., t he eutra
5 B0 nilitbelse eore st SPTR A CORUFRT AASHCR (00 PRm.
Tger pit cfadals - Bef fPeger eween applidkaind hot riq iingserfpatiuce
i%%ﬂékb@'n%%&@?%‘t@?rum %Bﬁéﬁ\gé -corrosion test) (1)

roel ectrolysis device Ui ‘a neutral
el ectrol yti é@vRackekogpugdaecid gentdayi 20 wpdel 1 (30

liters): a- hekhpo dRkebndlodYpbionasey,cap Madelind
(made by Japan Techno Co., Ltd.) 15 (a)
Vi br at i on- stTifr #hRy e &¢r et At rABFBRO L6 vatey Wast Bext

200y cldts Xranddwaeatr Hottliek Vbid aliiRe) biafesorSWS304 4
c%ggfeﬁgrk location for a one month period. It was then
diluted 10 times and used for the test.

Chinese cabbage was immersed in this neutral
electrolytic water and then the Chinese cabbage was promptly
removed and left standing for two weeks. The Chinese cabbage
maintained its original state with no withering. O©On the other
hand, when unprocessed water was used, then withering
occurred and the cabbage lost its freshness.

When just picked fruit (apples, pears, etc.)
were immersed in the neutral electrolytic water of this
invention, that fruit maintained its freshness compared to

unwashed frult, and no internal discoloration was observed.

Tenth Embodiment
The auxillary electrolyte tank shown in FIG. 22
though FIG. 24 (capacity: 100 liters) was installed onto the
device of the ninth embodiment.

Reference numerals for the auxiliary electrolyte
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Vi bration shaft: SUS304 2 rods 20 (b) Electrolyte
tank A container covered with heat-resistant

propyl ene resin: 500X290 X 305 (unit:m) was utilized.
(c) Electrodes Anode plates: titaniumplates covered
with 25 platinum 3 plates Cathode plates: titanium

pl ates 4-plates Electrode gap: 30nm The anode pl ates
and cathode plates are alternately installed. 30 The
tamkf ace area of the el ectrode plates was 4.8dnR2 for
the four cathode p% ates; and 6dn2 for the three anode
pl at es. (d)]Rectlf ere Chuo Sei sakusho (Corp.)
PEML1-12V- 200 35 damk | nverter 33 Made by Fuji

El ectric (I ) Fuj pverter FVR- S (2) wWater: soft
wat er = gsc(mel Iéu\/\m&}éftersPen &nggg"é%l%gcor dri nki ng
water) 5 SaMt (re&ﬁamtlB@d@swewas added, to adjust the

electrolytl%ﬁygtgﬁx%_ g 0a RRICE ggn&§1§gggg per

liter) by ts of “diTect current was
e&ﬁﬁFF@wt@n&anEI Rictar #Rpg2i nYeperd brahegtrahetifa gguenciasof

dbﬂ@lﬂu&ﬁéﬂﬁ Bgoéébéd %@@@r&fﬁ% g6t i ﬁM%tHeéﬁE%%?MénEh331ng

el ectrolyzing tine was set ~ to 60 m nutes

EPBSMALRI - CHPRFGXIBAEBHY dnt LebrTePe30Bi B YeTRePTATUmLS -

E&o&es%&a%&bﬁpﬂ:'d en@iiieN@oki $€1dnYy LEAPEr 8hi Eredth
t he el ctrglétlc wat er was observed. ochlorous aC|d

“EEnPRHITMSE BT TS ORSLY VIS d 2o PREIRA L BE‘s" GYE PR, 419
iangde HRXmEhee abay eEcth@sicr i bed el ectrol ytic water was
next Hypochleorous acid content: 2 ppm

Residual chlorine content: 20 ppm

Activized element types: OH, D;, BD and HDO

Eleventh Embodiment

{Neutral electrolytic water applications)

The neutral electrolytic water produced in the
method of the ninth embodiment was used as cosmetic material
or external skin sclution. There were almost no inferior
points in terms of usage sensation or maintaining luster
compared to commercially sold astringent lotion,

The above neutral electrolytic water was
apportioned into external use pharmaceutical products such as
soft ointments, dispersers, cream solutions and cosmetic
material such as milky lotion, skin lotion {or facial
lotion), packs, shampoos, and rinses; and the viscosity was
adjusted with soluble macromolecular compounds such as
stiffeners, emulsifiers, skin membrane formers. Ordinary
strongly acidic electrolytic water cannot be used for these

applications.

Twelfth Embodiment

The interrelation between the elapsed time after
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filled into transparent bottles (one liter) and stored
in a cool, dark location for a one nonth period. It
was then diluted 10 tinmes and used for the test. 20
Chi nese cabbage was imrersed in this neutral
electrolytic water and then the Chi nese cabbage was
pronptly renoved and |l eft standing for two weeks. The
Chi nese cabbage mintained its original state with no
smiat:hem_i; ngaw,@a bpertiar andaid, rebedudlNRhO6E£5EE GonatRE
the wi t hering 25 occurred and the cabbage
%nv? JTgreslqness. When just picked fruit (apples,
pear s, etc. )(1)\/vayerd>¢ﬂrm1tseijy$is tdeeineut r al
el ectrol ytig i nvention, that fr
mai nt ai ned |ts %res ne§:§:°c 1‘felre&etrowasu as déjfbryuit,
WaAdinbng rither pahe oﬁesn@boaatlmrthmsemfs?elembddlmm Tent h
Enbodi ment [ .Ohyhe shown in
FG 22t hongh il & el T TR o) s
instal | ed onft FhéCtrcfel\Ytéé witgthe ninth enbodi nent. 35
Ref erence nuymakalgs folqubRCe@uid lthpr ¥a@leGhiotyd e 34
tank 1 frame 2 tank 3 di spensing outlet 5 4
COPFRRTIAF P o R U otifids tﬁu&ﬂ iPEEFeREnid WEEMF Refeditert Hy
weligetrol yte tank by a pi pe Neutral electrolytic water
was conti nu gxb{)roduc accordi ng to the ninth :
enbodi ment u Approxi mately 4.5 liters
per m nute weneevplbmhimdfré@d?rc@rcesstmgvwasmaibirembaor
ngngaﬂ_lrg ogoaﬂ ng.tLipe. This test was perforned
conti ous over a one year period but no drop in
[ﬁébi‘brﬁﬂance was found. Hypochlorous acid content: 2

ppm  Resi dugles¢BhOT 118 oG PRE &R0 PPM

Elapsed time Electrical current Residual chlorine content

. Voltage (V)
(min.) (A) (ppm)

0 80 11.1 2

5 80 11.1 10

10 80 11.1 35

15 80 11.1 60

20 80 11.1 80

25 80 11.1 90

50 80 11.1 180

Thirteenth Embodiment

The interrelation between the elapsed time after
starting device operation and the residual chloriné content
was investigated.

{1) Hydroelectrolysis device

Neutral electrolytic water was produced by
utilizing the same device as in the second embodiment.

Storage tank capacity: 100 liters

(2) Electrolytic water

Salt was liguefied in tap water and the concentration
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15 Activized el enent types: OH, D2, HD and HDO

El event h Enbodi nent (Neutral electrolytic water
applications) The neutral electrolytic water produced
in the 20 nethod of the ninth enbodi nent was used as
cosnetic material or external skin solution. There
were alnost no inferior points in terns of usage
sensation or maintaining luster conpared to
somEeegi @ loy 3spdfag! (sNgemts bati olkehheyahovaeut ral
electrolytic water was 25 apporti oned |n#o ext er na
use phar macelti FAPTHHIIUELSYsuch as  soft oi nt ments,

di spersers, Wee&ﬁlbﬁ.ﬁblﬂglkﬁﬂéq@étd:ﬁ@%'nﬁﬁ% Gviblflat:ﬁ:hi aloto)r
such as m t skin lotion (or facia otion),
wﬁgcﬁgju?ﬁg‘rﬁ%oég A FFnses; and the viscosity was

bEcjpasted with sol ubl e rracrorml ecul ar conpounds such as

30 stlffenerRSESlgrru sclhfll %ﬂﬁé gé(nlftrénrgerrbr ane forners.
di nary strongly” acidi el ectrolvtic water cannot be

Ugﬁgseﬁ(ﬁfnet h asﬁeciﬁlﬁpiﬂn%ﬁkt ifons. Twelfth E'ﬁéﬂ&“amm:'lngﬁoment

The interrefation between theltedegged |tine after

conteht wap inve%0igated. (1)12Hydroellect r alimsdesected

devi Neut | al elj&trolytlc el was jproduced.py 5

INE T I e 2 A= V= R 2 2= doviecd ac ‘1 he-sdcond—enb nmant
utrTiri 4ad Ilu T TC ou.ln.., o vV oY [ =) L] LBLILAYZ oA CTIioo T IToTTc

Stordfle tank capa@dty: 100 |itlex® (2) |Electrol 20ic

vvaterlSSaIt as Ilgwefled |n ta@gvater and t he € 3p

nnnnn (A

ad &
bUIIbCIILIaLI LIL| aLJJ UDL €t L U UTF Pl bCIIL |\ gl airs pcr

lite2® by 110 weidht. (3) Vibridt7on fllow The v#brating

frqugncy of the yjbration noterg Was adj ust edséo 43. 8

Hertz—(Table 6}
70 12.7 100

60 350 12.6 500

Fourteenth Embodiment

The neutral electrolytic water produced
according to the method of the first embodiment was next
filled in bottles and stored for a three month period and its
germicidal effect was then tested. Ozxdinary strongly acidic
electrolytic water maintained its initial germicidal effect.
However after 3 months that germicidal effect was mostly
lost.

1, Bacteria types

Colon bacillus (clinical drug resistant bacteria
cultures)

Staphylococcus aureus (MRSA culture)

Salmonella bacillus (SE culture)

Pseudomonas aeruginosa (clinical drug resistant
bacteria cultures) '

Legionella ({(culture detected in baths)

2. Two milliliters of neutral electrolytic water

was added to 200 microliters of fluid for each of the above
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15

15 Residual chlorine content El apsed tinme Electrical
current Voltage (V) Residual chlorine content mn.
(A) m 080 11.1 2 580 11.1 10 10 80 11.1 35 15 80
11.1 60 20 80 11.1 80 25 80 11.1 90 50 80 11.1 180
Thirteenth Enbodi nent The interrel ation between the
el apsed tine after starting device operation and the
residual chlorine content 20 was investigated. (1)
éﬂy&dt@@é@@iﬂ Blayﬁéﬁadeviﬂﬁerl\lﬁlb!kiﬁé alheChi Mtudd Gaveldy to

duced b t d t he
LT o CHbet S > bE Pk BEpaF 1 er DA s

aZBet 20 Heeohds) W0 cevaheds, 38l kewnasdd,i qaef s@sbrida, t ap

mm@ihges,a%d nutgson%%nmir??e?%] b g 961 n}l']lsnu EB)O \/ brati on

fI ow The VI Br-at i n@attequermncahtth!emn Heattert)not or

A\ﬁsw@fu trgdcxgﬂ:lﬁtgd '_gé thl'ie %a[éggpia fi].l gg Sklfeq’:léatl05

| oriné content Elapsed t1nme Electrical curren
tVéPt‘%e‘-O(GV) Resi dual chlorine content mn. (A m O
70 12.9 Not 4det ectiads 5.4f+k3.0 10 10 70 12.9 20 15
70 12.8 30 20 70 12.7 40

Results were rated as follows:

+ : 1f growth was found

- ! if growth was not found

Results are shown in Table 8 and Table 9.
[Table 8]

Bacterial fluid 200 microliters + 2 milliliters

of neutral electrolytic water (immediately after production)

Bacteria type 30 60 90 120 3 5 10

seconds | seconds | seconds | seconds | minutes | minutes | minutes

20

minutes

Colon bacillus — - - - - - _

Staphylococcus + + - - - - -

aurcus

Salmonella + + + - - - -

Psendomonas - — — — - - -

aeruginosa

Legionelia + - - - - - -

[Table 9]
Bacterial fluid 200 microliters + 2 milliliters

of neutral electrolytic water (3 months after production)

Bacteria type | 30 60 90 120 3 5 10

seconds | seconds | seconds | seconds | minutes { minutes | minutes

20

minutes

Colon bacillus - - - — - _ _

Staphylococcus + + - - - — - -
aureus

Salmonella + + + — - - - _
Pseudomonas - - — - - — - _
aeruginosa
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—~water paintained its initial germcidal effect

30 70 12.6 50 60 70 12.7 100 60 350 12.6 500
Fourteent h Enbodi nent The neutral electrolytic water

‘produced 10 according to the nmethod of the first

enbodi ment was next filled in bottles and stored for
a three nonth period and its germcidal effect was
then tested. Ordinary strongly acidic electrolytic

ldevry@r afliter, 3 ponths{that dern ci|dal_effect W#s -

nostlTy I5 Tost. I Bacteria types Colon bacillus
(clinical drug resistant bacteria cultures)
St aphyl ococcus aur #aSteRN Ephbdimegdt 20 Sal nonel | a

baci 11 us ( Skrzubhié &)1dR3eU0OInNGS: AETdAI0ES 2, (G Ichlecal
drug resistant bacteria cultures) Legionella (culture
daractrirdinepht ¥y wiltgednmilliliters of neutral

el ectrol yti erieatebct e VpsaBelled thon 200 Wbk Okd ALk hie OF
fluid for each of the above 37 six types of bacteria.

SAPEe?S niBOSRg Pt e ni®x A0 F s ret to sit. 100
m croliters miechasi@d alankl Widhtwassihemt pespatecd
rafte[ 30 se%ongﬁ 62 seconds, 90 seconds, 120 seconds,
S TRPESTEE AYhIRE8T510 ninutes, and 20 ninutes. 5
3. Bacteri a vibmeeidn-aitiionifg arivent) viMratwey eaqitik@or
t%g t'évat ed so the bacteria fluids were 105 through

. 4. Test results Results were rated as foll ows:
10 + : if growtchtivas rfosand 150; waftgrowold wastnot F-phade

Resul td%agrghg}:o\y@pgn Tabl e 8 and Tabl e 9.

Vibrating blades 5 blades titanium

Vibration shaft 2 shafts titanium

Electrode plates in electrolyte tank

Anode platinum 3 plates

Cathode titanium 4 plates

Electrode gap 5 millimeters

Electrolytic water

{1) KC1 0.5% reagent 2-class
product

(2) CaCl; 0.5% reagent 2-class
product

The above electrolytic water was placed in the
tank, the vibration-stirrer operated at room temperature, and
it was completely liquefied in about five minutes.

Inverter Fujitsu FVR-E9S

Use 0.1 to 3.7 kilowatts with a 200 volt 3-phase
input.

The vibration motor was rotated for 45 minute,
and 5 volts of direct current applied to the electrolytic
water for 15 minutes. The same task was performed in the case
of NaCl.

The germicidal test was performed using 0-157
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[ Tabl e 8] Bacterial fluid 200 mcroliters + 2
mlliliters 15 of neutral electrolytic water

(imedi ately after production) Bacteria type 30 60 90
120 3 5 10 20 seconds seconds seconds seconds mi nutes
m nutes mnutes mnutes Colon bacillus - - - - - -

- Staphyl ococcus + + - - - - - - aureus Sal nonel I a + +
+ - - - - - Pseudononas - - - - - - aeruinosa
Heegeobel la + - - - - - - - [Table 9] Bacterial fluid

200 mcrolit n
electrol ytic (’eulscf‘lg%n? SV ﬁfeﬁs :%ij %%ld‘cof‘lrrSnthle
Rapl prna WiypetBO BF 9end 24l &aﬁtéﬁla’m me¢bodds seconds
seconds sec S .1l A e .0 . m.n S... Col on
baci |l lus - Oﬁg s&wélsjs?g]é?g%h%e?gég% slc%i%g-fr-om- tge
3-chapksis dRaligpneddsessed anly a slight Regptiohbriagffect -
the” same ds %ﬁéuéﬁﬁvgieﬁﬁoééﬁadyéehhg S0 was not practical to
Fi fteenth Enbodi nent The sanme vibration-stirring
Y§€vice as in the third enbodi nent was utilized. 5 The
@kectrogle plates within the tank were the sane as
those in FIG 6. and FIG 7. Electrolyte tank:

heat - r esi st ATHFORA fEE resin: capacity 200 liters

ers

S%ﬁlt br &Ee.kiﬁﬁlﬂﬁd-r ring dew Cq :5_\ﬁ br Etl%-r y Agi (El'ﬁ(gr?nre I%%o%l}igrgus
chlorine | Minutes | Minutes | Minutes | Minutes | odor acid
KCl |[20ppm |5.1x107 | Not- Not- Not- None 2 ppm
detected | detected | detected
CaCl; | 22 ppm | 4.8x107 | Not- Not- Not- None 2 ppm
detected | detected | detected

Note: Here, “Not detected” signifies less than
40 particles per nlL.

There was no chlorine odor and the germicidal
effect was the same as NaCl.

The neutral electrolytic water eliminated odors
from pet dog excrement.

The neutral electrolytic water was found to be
usable for cleaning laboratory floors. However it was not
usable in the case of stubborn stains or dirt. The neutral
electrolytic water was usable if used in combination with
alkaline cleanser.

The effect was confirmed when the germicidal
test was performed after placing in a bottle and storing for

a three month period.

Sixteenth Embodiment
The neutral electrolytic water of the fifteenth
embodiment was stored in a polyvinyl tank (16 liters) for a
three month period and water gquality tests of the undiluted

fluid performed. The residual chlorine contents were at the
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Vi bration notor 150 watts X 200 volts X 3-phase dual
shaft type Vibrating blades 5 blades titanium

Vi bration shaft 2 shafts titanium 15 El ectrode plates
in electrolyte tank Anode platinum 3 plates Cat hode
titanium4 plates Electrode gap 5 mllineters

El ectrolytic water 20 (1) KCl1 0.5%reagent 2-class
product (2) CaCl2 0.5% reagent 2-class product The

%‘£qu 6l gltxaagra“'%tfeﬁswggpng'oggfg 4 the 25 tank,

e vibratifon-stirrer room t enper at ur e,
and it was Bwnrpiféeet ywalS| goefimwkd whaboutisf Lyguid was

ﬂa@@heﬁ\ a] rélﬁgfﬁerplFéQtﬁESle’::\éRc%%@a:Lﬁ& Qn& I%Qec?"fgr oral

| owatts wth a 3-phase i nput
%SBP&??W%P@M%@# @ra% eershdna4s Iwi fbe ecaseaﬁa acidic

Rl soOft id LBEEr CWir@RhgaRPDiH @dpt \Qatt.eﬂ:e i8l ?&%Jﬁ'e)ﬁt hfter
water for 15 m nutes. The sane task was perforned

Re digfegtirgohovever gbhhi GigdFh TENS IRE s e oG msd
ﬁt&;hlﬂge@ it h ugﬂn@aﬂieehéﬁtr@btrl{éﬁﬁﬁgl‘]}ft%% Q@Eéﬂlforfedhfé)f
24 urs [ ng w f he ener a
HEREI o0 et G TR S et e P B gPy be @ieed
asatrentfiwazm t«théer 5(1-3}::0 Igaﬂ@mngjemrcernpoﬁ&gsmxonl y a

i ght ff he sa
S I g ger m CI CF%LIH &pryaC% us OI{ eraS USE(yq;PaSFéUSt

enbodi nent s an so vvas not use
thg]hq;gqﬂum wathirst building. This humldlty adjustment

however was performed by installing a large spray device (for
the neutral electrolytic water) in the customer reception
room within the building and the results were well rated.

This device currently is still continuously being used. Germs
were increasing within the air conditioning water within a
building and the effect on the cooling equipment and water
flying outwards were a problem. These problems were resolved
by using the neutral electrolytic water of this invention.
Strongly acidic water is difficult to use for circulation and
is not economical in terms of the water guantity.

The following items were confirmed in terms of
actual performance of the neutral electrolytic water of this
invention.

1) The neutral electrolytic water deodorized
and cleaned the indoor air.

2) When fresh food products such as fruits

or vegetables were sprayed with this neutral electrolytic

‘water and then placed in a refrigerator, they were

- effectively disinfected, and could be stored for longer

periods.

3) Spraying the neutral electreolytic water
on the hands disinfected and sterilized them.

4) The neutral electrolytic water prevented

meld from occurring.
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Salt Residual 0- 2- 5- 10- Chlorine Hypochl orous
chlorine Mnutes Mnutes Mnutes M nutes odor acid KCl
20 ppm 5. 1x107 Not- Not- Not- None 2 ppm detected
detected detected CaCl 2 22 ppm 4. 8x107 Not- Not- Not -
None 2 ppm detected detected detected 10 Note: Here,
"Not detected" signifies |ess than 40 particles per
nL. There was no chl orine odor and the germ ci dal

ef fect was t%he san'm@melﬁaﬁal dietrebytiad wakeetrol ytic

el 5, 1 et do excr emen
%%th ra?l:é(%neglt%ro y TE zv‘\e/f(ajt é?t\:/\%s fkg’und t‘% £tln Foaf'
cl eani ng | ab@r at orThd Inegitsal meplytlmtantdeo@sabtw

pedtd fggcﬁag‘;dgt;s?tgggo gdsgﬁ&s or dirt. The neutral

el ectrolytic water was usable if used in conbination
with 20 al kaline cleanser. The effect was confirned

when the germ ci dadaveh@sln¥ipEnB8hipLEd after placing
in a bottle and storing for a three nonth period. 25

Si xt eent h EnffGdPERt "FhPREaEFed WHéttingd Fhpcnowiitdd of

dihetkbljeenthce enbodiviibn Wasrite0b80cHiR anRol tidnnY |
tank (16 I|ters) for a three rmnth(gerlod and wat er

quality testsof tHEUAEVEERed TPFLRY BERF RTRAFCTTRAR

daadicd uaddeahlior i ne contents vvere at the 40 water

[it t f
quality s anga I‘ %r(ﬂ“ ator %|y58e%j-l;}}%r8£§§;gﬂ°tor

confirmed wh
Pladsshet s pvay cont a| ner and used for oral

di si nfecti oWsaQr‘ﬂfzg?nkaio rx.%llts S3h| ggse {) :S::L%ase ées
acidic 5 el ect ic water, Tinsing ﬁ’f \f\’/aterls
Wegat e deter Stfb?rrd{esél §F¢ﬁ1edt5p§ﬁ04lhowever t h| S

finish-rinsidgnyas @fgctr'b@g“%faﬁfé \A&%oﬂsmgléé@% anode
neutral electrolytic water o i nvention. This

SHEGEFAte AleEer LR Ehat g eaﬁe@}% (BePlases)

(b) Electrolyte tank: heat-resistant
propylene: capacity 30 liters (500 x 250 x 305 mm)

(c) Regulator Chuo Seisakusho PME11-12V-200

(d) Inverter Fuji Denki (Inc.) FVR-C1llS5 model

(2) Test method

The vibration cycle of the'vibration—stirring
device was adjusted to 45 Hertz with the inverter.
Electrolyzing of the sea water was performed by applying a
fixed electrical current at a voltage of 10 to 11 wvolts, and
electrical current of 20 amperes at a processing time of 5
minutes.

{3) Test results

Neutral electrolytic water with a pH of 7.6 and
a residual chlorine content of 700 ppm was obtained
(hereafter called neutral electrolytic water (originally
seawater). A germicidal test was performed by using the
neutral electrolytic water as the sterilizing water. This
neutral electrolytic water was placed in a fishing water

tanks, a portion of it was frozen. When a test was then
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as mout hwash water (for gargling) or drinking water.
10 A dedicated humdity adjustor was used to adj ust
the humidity within a building. This humdity

adj ustment however was perfornmed by installing a

| arge spray device (for the neutral electrolytic
water) in the custonmer reception roomwthin the
building and the results were well rated. 15 This
rdevbeeed Wsiagt the inkuskal |ele@RtbptOls higtbLi g BE86erving

o : . . thin th : o
P el YW PR Ry AP RGP SRRE ¢ RATY GEET o RESB ot mg
taquf psienthoard natdemagt| ¥t igasut fiesnd$ ragseo ipyobt @nthe
10898, REOBLAIBYOr Gl o0l Yade BYislnggthie neutral

5 1 .a

el"ect ytic water of I s i nventon. 20 Strongly
satidfzctmatve frésh githfteeul t to use for circul ati on and
is not economical in terns of the water quantity. The

followng items were confirmed in terms of actual
performance of theEiwhiepnth dmbogdinentic water of this

i nvention. 29gdimildigianedtialygl getfOintl Gnddl fhe
deodorized and cleaned the indoor air. 2) \Wen fresh
LU D FIBPSHRTGh as fruits or vegetabl es were
sprayed wi t krkBt smdw@wtisal el ectrolytic water and then
pl aced in a (refgi%grator, t hey gere 30 effectively

di si nf ect ed, TERE BSHEACHRS NDr E8° FRFCISAYRY S¥EFP oS
wa3rhSpraad wgetieizeeuviatt lcebblol ytic water on the
hands di si nf nd . rili them 4) The. neutral
ohectrol yti dEuar e IRl e RERRR vl FOElRR
34%7 5yoIMise and Uk raaipeckect Fiolegt Ferwwatter andli ssimpflécy exf dhe
t%ggréiéc%e?ekfct)ﬁ:{é%n _a|E nL¥&s o@nghg %&l‘lggi@%&ﬂés . 6) The
neutral electrolytic water deodorized Ppets such as
dogs, cats dAd bi Fgdor Fs@esheEriith Enbodi ment

electrolyzing(seawater)

(2) Sampling after 1 minute of electrolyzing
{1 minute processing of neutral electrolytic water)

{3) Sampling after 3 minutes of electrolyzing
(3 minute processing of neutral electrolytic water)

(4) Sampling after 5 minutes of electrolyzing
(5 minute processing of neutral electrolytic water)
(Incubation processing) Colon bacillus was incubated for 48
hours (culture: ordinary sterilizing SCD agar medium) using 4
test pieces in an incubator (Yamato incubator: IC34085).

{Test results)

Results are shown in FIG. 25 through FIG. 28. A
colon bacillus colony was observed in sea water processing
but the éolony quantity decreased over a time from 1 to 5
minutes, and almost no colonies were gbserved in the 3 and 5
minute processed neutral electrolytic water.

These results show a satisfactory example for a
method for preventing fish from rotting and maintaining

freshness by using the neutral electrolytic water and the
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Seawat er was processed utilizing the neutra

el ectrol ytic water production device of this
invention. (1) Test device: a-Torino water production -
10 device Model 1 (a) Vibratory Agitator type 2

Vi bration notor dual shaft type 75 watts X 200 volts
3-phase vibrating -lades vibration-shaft stainless
steel (SUS304) 15 Cathode el ectrode pl ate SUS304

rﬂemwraleéléi:l’t@:@@ytﬁé eelte@dprqthtt€opl ddvidmpEi tHRCOvVeri ng
at es) (b) Electrolyte tank: heat-resistant

’rﬂ’v Re: capacity 30 liters (500 x 250 x 305 m) (c)

Regul at or Chajo *I'Se'psmahE’I\&]&raZVeﬂéleozg}tid)water,

| F FVR- C11S .no
Y BRREIRE U BSO8R o e 0y BeFBhELIRPRRRY BY

ai\ingel vifs tadp ummﬂanttosdlst Her the widtert hech nvertaer water
&l GBI oAEE Ol Ll o8B YA SL. VAR, G LR MR, DY

appl yi ng I xed el ectrical current voltage of
e].l@cfcéol‘zlzw is; dmdthes e@ser ctie ederbnelyAin20ianper es

e r@rRb OF §533iFB0ndd B Qf: élea&augf%uaréhtTgéﬁsﬁgsakt S

Neutral electrolytic water wwth a

¢-&sP4latRAEhl ofth & iBBnt @htthef e TR0 rpp HE RS %Pé?ﬁ%@bly 10
fdheveaftefescal | ed neutral eI ectrolytic water
(originally _ seawat eﬁé germ ci dal _test was

performed byr USRS llhéﬂf@r & mePRt Y PEPECHEMEr dasay

Hyh&rséﬁ:tnd iczdDga A tater Thite né&thfd‘lablel:EﬁiIﬁ]l)ﬂ Weter of
pacedlnaflshln ter 35 tank "

o e B ESE S e OrR T WERT 3 st DBEL TR 1g% and
q@@pﬁetmsnbdm ngwetszellnea:tar}alpreveutzromﬂ pEfecwmat €he f or

ReSSENG okl Sl CLOUBGYELLa ALl sardinss) canaly

fromthe open sea sh amage a
YWasoRanaesiporting fromthe fishing gr ounds to | and,
and were maintained in a

(B) Seawater may also be utilized instead of the
above described salt water. In that case, the seawater is
filled into the electrolyte tank of the neutral electrolytic
water production device of this invention preferably under
electrolyzing conditions where the free chlorine content
becomes 50 ppm to 2000 ppm. Neutral electrolytic water made
under these conditions will penetrate into the internal
organs of the caught fish. The caught fish are then covered
with ice made of this electrolytic water. This method can
completely sterilize and prevent partial decay, and the fish
can be transported as is, in a fresh state to land.

The neutral electrolytic water production device
of this invention can also be utilized while installed for
example on a fishing boat. In this case, a “germicidal ice”
possessing powerful germicidal characteristics and a decay
prevention effect can be produced by the neutral electrolytic
water production device of this invention using seawater, and

used to maintain the freshness of the fish.

44



10

15

20

25

5 satisfactory fresh state. Ei ghteenth Enbodi nent A
germ cidal test was perforned under the follow ng
conditions. 10 <Test nethod> (Test preprocessing) The
processi ng device was washed and sterilized with

al cohol . (El ectrolyzing) Electrolyzing was perforned
at 3.57 volts and 5 anperes (fixed current) and
sanpling of the 15 test piece perforned at each of

the fol | ow ngshdoee, €nb nRGLLAL téle@%fépfﬂ'ﬂd’lgater of this
el ectrol yzi ng(seawater) (2) Sanpling after m nut e of
EVSE‘FFB?)&‘?%?% 5S¢4 ?nsi’fﬁff’@gp ‘?ﬁé’sBFﬁ'@erB?mﬁeEFFeﬁt that is

aelsezchi@ﬂlw isareatefide 3@ (33s SV LbRAGrafd @az3rdBusut es of
ectrol n nut ssing of neutr al
bsgt“r‘%?yt ggwﬁgeﬁrglﬂ‘) ﬁéﬁ%%%"ﬁg @fter 5 ninutes of

el ectrolyzing (5 mnute processing of neutral

el ectrol ytic wat er I nc aéllonI Ero essi ng) Col on

baci |l us was i ncuba%'edt 4 ou'rgs (cul ture:

ordinary st efhd msuhgalsmeagamlmal wajensibgided thast

e@.'e%‘f:§§lyﬂr@1 ak NEUBALAr o4 ttOG.n é%ﬁ;@§zn

ovvn |n 2 r

(Test results) Results are s oug
WHits thg meghogofon Mwebriug resitsay wt@béﬁw@aﬁzﬁrs@%

MALEE nPERGRBS b guﬁqlka%gw%eq,@lc@ NYe4aBLLT I dagl eased
over atinme froml to 5 ninutes, and al nbst no

WGyt %Nah&t%fs'a%a% FithEostaiping anyiRasion-
qﬂi@@@5§6ﬂhﬂiedtEﬁ&fdﬁe%ﬁtéé&éﬂ|uQ1ME&£ﬂg ahbBese: t@sEhidn
OXlgw a satlsf ctory exan?l e for a net h? f or
VRt ng FshY fHSFRY Pt nd 2XRd RS FUAFRRYRY 38
iforléshmess‘hbye usisng ts heraneshbwal irelTebtleolyti ¢ wat er and

the 43 neutgal ele etrtol éft%tsgr production device
of this inventi on A) uce the neutral
el ectrol yti dakegtefor process:.ng 17.5 g NaCl/14.4L water

Rectifier: DC1l2ZV-20A
Eleétrode gap: 20 millimeters (2 electrodes are
platinum anodes, and 3 are titanium cathode electrodes)
Vibrating conditions: frequency 44 Hertz
[Table 11]
Neutral electrolytic water of this invention

produced by photocatalytic processing of water

R Residual
Elapsed time Electrical
. Voltage (V) chlorine content pH
(min.) current (A)
(mg/L)

0 7.1 12.11 Not detected -
60 7.1 11.68 18 —
120 7.2 11.43 32 -
180 7.3 1.1 50 -
210 7.3 11.05 50 7.86

INDUSTRIAL APPLICABILITY

The effect as described above that is rendered
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the content of the water for processing is usually
changed by 5 adding 0.05 to 8 percent salt to the

wat er such as tap water or ion exchange water to
obtain salt water and then electrolyzing it. In this
case, the electrolyzing is preferably perforned at an
el ectrical current density of 0.05A/L-SA-L. The tine
for the electrolyzing is preferably 10 10 to 90

Byl BHé eSeudralf ERd el itk k& ZING rac eSS fiabe N RMENLERY for

deca by, freezing ordinary water, the neutral .
aeﬁ@%%r%ﬁ%%ﬁdcogaEiﬁé’oPndtWﬂ%f PRVERRT GASEEFPte6 Yater is
likely zted bes uail gardniei dabideceanganths deaDds! r al@d; &ith
rful_deca revention effect. The 15 pr.eseryation
P T e T TS0 WAE | RETOUEAT CERd Y Sarey HEeY to
benhapdertd (B) eBeawaketrermmmoanss. be utilized i nstead of
the above described salt water. In that case, the
seawater is 20 filled into the electrolyte tank of the
neutral electrolytic water production device of this
i nvention preferably under electrolyzing conditions
where the free chlorine content becones 50 ppmto
2000 ppm Neutral electrolytic water nmade under these
conditions will penetrate into the internal 25 organs
of the caught fish. The caught fish are then covered
with ice made of this electrolytic water. This nethod
can conpletely sterilize and prevent partial decay,
and the fish can be transported as is, in a fresh
state to land. The neutral electrolytic water
production device 30 of this invention can also be
utilized while installed for exanple on a fishing
boat. In this case, a "germcidal ice" possessing
powerful germ cidal characteristics and a decay
prevention effect can be produced by the neutra
el ectrolytic water production device of this
i nvention using seawater, and 35 used to maintain the
freshness of the fish. 44 Mreover, the neutra
el ectrolytic water of this invention possesses a
strong decay prevention effect that is
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al so highly safe since it does not generate hazardous
subst ances such as sodi um hypochlorite. 5 N neteenth
Enbodi nent The neutral electrolytic water obtained by
el ectrolyzing at a fixed electrical current in
conformance w th the nmethod for producing neutral

el ectrolytic water of 10 this invention by utilizing a
devi ce described in FIG 29 including a

et s ad=EDCISNI t containing a vibration- stirring
device surface-treated utilizing anatase titanium

oxi de activized by ultraviolet rays, was eval uated as
follows. Those results are shown in Table 11. 15
<Measurenent conditions> Water for processing: 17.5 ¢
NaCl / 14. 4L water Rectifier: DCl2V-20A El ectrode gap:

20 mllinmeters (2 electrodes are platinum anodes, and
s are Ui taniumcalfipde c6l ecidorle
condi tions: frequency rtogg ?# %%t\gf? k%%%roallytlc

wAteEt %I&ﬂﬂyidilegmtrerroceﬁﬂmrs eilggepelxningpea oblmpedl Byx

p&B@EQ§ﬂ{galc$ﬁb§1§H@%§S§éM QhaV &L efe BeSbA a&ypeEbapéaeldc
tiime Electrical Voltage (V) chlorine content

SRS FFrPeRt ITNP Eﬁﬁ?l")tlng ¢t NaCGi, 1§C}\btar¥ﬂjef:é€%€a’y-
a@@l}xdg 1l d68edS curdt o2 pilsdd A& rent8ft 7a Fuliedt 50 -

.3 50 7 5,1 NDUSTRI AL APPLI CABI LI TY The
BrPtt o Shdd PO TE0E e PO FRIGEER OBfS o thiTty
volts, while vibrating that ligquid at an amplitude from 0.01

to 15 millimeters at a period between 10 Hertz and 200 Hertz.

2. A method for producing neutral electrolytic
water according to claim 1, wherein the salt content of the
liquid for processing is from 0.05 percent by weight to 10
percent by weight.

3. A method for producing neutral electrolytic
water according teo claim 1 or claim 2, wherein the

electrolyzing process is performed from 5 to 90 minutes.

4. A method for preducing neutral electrolytic
water according to one or any one of claim 1 through claim 3,

wherein the liquid for processing is seawater.
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by the neutral electrolytic water of this invention
|asts for a long period of tine, and this neutra

el ectrolytic water is likely to be utilized in a wde
range of fields. Along with these uses, this neutra
el ectrolytic water is also |likely to 5 be produced in
ever greater amounts. 46 WHAT IS CLAIMED IS: 5 1. A
nmet hod for producing neutral electrolytic water
including a process for electrolyzing a liquid for
processi ng conpri sed of water and at | east one type of
salt selected froma group consisting of Had, KC

and CaCl 2 by 10 applying a direct current or pul sed
current at a current density of 5A/dn2 to 300A/ dnR
and a voltage fromone to thirty volts, while

vi brating tHat 2| pghafl dorapredysinguteutnadnebeddrolyyies
JBckki SEL SIS ngt £ & RN bedafletonReBs 101 436 4 Ze AL o001 a1m 4,
Hertz. 15 2. A nethod for producing neutra

WEEE LR o Wetefigkerludes orad Mg tes cllersIounchaPsph, tHrdl
vadkl, COHANt c8fwdthe, 20cd ivdkd, f O5n RpEBSSIdIE WELEF QR
0. 05 percent by weight to 10 percent by weight. 25 3.
RVfEP o?me&rlsp‘{%Hif@?‘ﬁg"’%‘tﬁft'r al electrolytic water
according to claim1 or claim?2, wherein the

el ectrol yzing process is perforned from5 to 90

m nutes. 30 4. A nethod for producing neutra

el ectrolytic water according to one or any one of
claiml through claim3, 35 wherein the liquid for
processing is seawater. 47 5 5. A nethod for producing
neutral el e r8lFeihed Kar errvcdndi mytrelonkedirodmyic
waRer of el By 1ed neuah &\ Rbik4or IMEREL Ned WAL BLin 5,
I ncl udes tap water, underground water, well “water,
fYrEher oW Liding 2 shptospitdysiF gpracesrapeiamefabrtiend

liquid for processing prior to the electrolyzing process.

7. A method for producing neutral electrolytic
water according to claim 6, wherein the photocatalysis is
performed by making the liquid for processing come in contact

with the photoactivized anatase titanium oxide.

8. A neutral electrolytic water wherein the
activized element is selected from a group containihg OH, Do,

HD and HDO.
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reverse osnosi s nenbrane water. 10 6. A nethod for
produci ng neutral electrolytic 15 water according to
one or any one of claim1 through claim5, further

i ncludi ng a photocatal ysis process perfornmed on the
liquid for processing prior to the electrolyzing
process. 20 7. A nmethod for producing neutra

el ectrolytic water according to claim®6, wherein the
phot ocatal ysis is perfornmed by making the liquid for
processi ng §one in contact 25 with the photoactivized
anat ase titani dnBGGe. 9éﬁf%§°leh%Lﬁ%%%r arettt oy trc
chaters wweeein the rasidm/alz etletateik bse sal1acyedn fgeaam
139k ou Eﬁgggalnupg O, D2, HD and HDO. 35 48 9. A
neut ral el ectioryt Fe mé%er ‘according to claim s,
wherein the reS|duaI chlorine is one mlligram per
liter to seven grans per liter. 5 10. A neutra

el ectrolytic water according to 10 claim8 or claim
9, wherein the pH of the hydrogen ion exponent is

| arger than 6.5 and lower than 8.5. 15 11. A neutra
el ectrolytic water accordin one or any one of
claim8 trN'éQghAcﬂ%ﬁtﬁﬁiOElﬁé%éPéYFﬂqIﬂ@ter according to

cmxixdaa mncwﬂuo_atl QHe POLLREE H I @5@ H}dﬂd xal §8nor
mllivolts or SS. R neutra

800
eéP%‘&?rftollﬁ’t ?‘?:rg(/%f’c &Pa8clor &l“ﬁgl‘f‘%?r §§a6n% Sr any one of
claim8 through claim11l, wherein the neutra
electrolytic water is utilized in at |east one
application selected fromanong a group incl uding
sterilization, health beverages, washing of
foodstuffs,

11. A neutral electrolytic water according to
one or any one of claim 8 through claim 10, wherein the
oxidation-reduction potential is 650 millivolts or more and

800 millivolts or less.

12. A neutral electrolytic water according to
one or any one of claim 8 through claim 11, wherein the
neutral electrolytic water is utilized in at least one
application selected from among a group including
sterilization, health beverages, washing of foodstuffs,
medical treatment, cosmetics, mist spray, deodorizing, rust
prevention, plant growth, disinfecting, pet/animal care, pond
spraying, reservoir water, water for acgquariums, and

purifying.
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medi cal treatnment, cosnetics, m st spray, deodorizing,
rust 30 prevention, plant growh, disinfecting,
pet/ani mal care, pond spraying, reservoir water,
wat er for acquariunms, and purifying. 35 49 13. A
device for producing neutral electrolytic water
conprising: an electrolyte tank for storing the liquid
for 5 processing, and nmultiple electrode plates
installed alternately in proximty to the electrolyte
tank, and cannegted to d|r L.curren r su
by way of aq%éc ?ﬁ@ﬁe gﬁﬁ U5HRT U ?ﬁr? g§t¥8
&enakwmﬂhslhgqU|d 10 for processing agitate and
flow, wherei lyzi er med with th
vi brati on- stal%r EILU%H 3 %%e{]%?}{)ffggl ﬁ%%%% It}qnau?ld& (;%r for
Pﬁpéeéggﬂhgaﬂﬁhlle a direct current or a pul sed current

I's applied %@1&95&e'@1@k&9$&% r%%&éofﬁiﬁylﬁEg 1&5%n£€e1§‘

devi ce for produci ng neutr el ectr
1RcEBPHHE Yt 6 che mlfstr%Yéleeitﬁn]Eh@I@l §P@Ih%@e§em/e@n

dibect nulddent ep@,te&ctsﬁpgg;s Hysw 30an llePBL 13, t Qnd 00
mllinmeters. ) evi ce rodu0|ng neutra
3

electrolyti @ v\?\ﬁfaetrl°6‘oﬁ’b+’f‘§1’1‘i’gde¥1hc%lté’cf“? yihe ddfArid
fb@rpﬁédﬁﬁsﬁggt&@iﬁdt&u&ﬁﬁfﬂﬂbw,DYOCESSIng, and 30 a
vibration-st rrln vice includin

Vibrating bIBRESTRSRELFEky g 5t rReeEPED T b
vdbratcion-ciireirg @@mECeswumrby;nﬁcnhewakqﬁmﬁtﬂm% brgteshing
ﬁ%?iepg %%ékn&hrf%gkt IﬁﬁgQSg% %ﬁ$en§51s applied to the

el'ectrol’yzing 1s per
mylbiptd gdestiodd @gadew4ce vibrating the liquid for
processi ng

14. A device for producing neutral electrolytic
water according to claim 13, wherein the distance between the

multiple electrodes is 0.3 millimeters to 100 millimeters.

15. A device for producing neutral electrolytic
water comprising:

an electrolyte tank for storing the liquid for
processing, and |

a vibration-stirring device including multiple
vibrating blades connected via a rectifier to the direct
current power supply, for making the liquid for processing
agitate and flow,

wherein electrolyzing is performed with the

vibration-stirring device vibrating the liquid for processing
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50 while a direct current or a pulsed current is
applied to the nultiple vibrating blades. 5 16. A
device for producing neutral electrolytic water
according to claim15, wherein the distance between
the nmultiple vibrating blades is 0.3 mllineters to
100 10 mllinmeters. 15 17. A device for producing
neutral electrolytic water conprising: a

v{hli@te og atialey i Ogrdetkof 04 fALkar shngntphot ogatiaklysd scrf

H%lg%gqhgrg?%gyggp§33|ng, and an electrolyte tank

oring Rdt ocatal yzed liquid for
processing, and nultiple electrode plates installed
alternately in proximty to the electrolyte tank, and
connected to a direct current power supply by way of
a rectifier, and a vibration-stirring device to nmake
the liquid 25 for processing agitate and flow,
wherein electrolyzing is performed with the
vi br at i on- stier rf répvdeei Eer \Rusdacing neverhl (eiiattiotytic

WRAEBE CSoR indid @18:if1 TECLneYEL S Nine Blétmesegt&éﬁr{ %%
lied to the nultiple electrode plates. 30
“b‘éﬁlgﬁe f"dPr‘b?’dlﬂJ&lﬁ@e%e‘tﬁ PaP BHEdmedeyeite 198 wat er
miophétsErdg: 51 a photocatal yzing tank for perform ng
phot ocatal ysis of the liquid for processing, and an
el ectrolyte tank for storing the photocatalyzed
liquid for processing, and 5 a vibration-stirring
device including nmultiple vibrating blades connected
via a rectifier to a direct current power supply, to
make the |iquid for processing

17. A device for producing neutral electrolytic
water comprising:

a photocatalyzing tank for performing
photocatalysis of the liquid for processing, and

an electrolyte tank for storing the
photocatalyzed liquid for processing, and

multiple electrode plates installed alternately
in proximity to the electrolyte tank, and connected to a
direct current power supply by way of a rectifier, and

a vibration-stirring device tc make the liguid
for processing agitate and flow,

wherein electrolyzing is performed with the
vibration-stirring device vibrating the ligquid for processing
while a direct current or a pulsed current is applied to the

multiple electrode plates.

18. A device for producing neutral electrolytic

water comprising:
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agitate and flow, wherein electrolyzing is perforned
wWth the 10 vibration-stirring device vibrating the
liquid for processing while a direct current or a
pul sed current is applied to the nultiple vibrating
bl ades. 15 19. A device for producing neutra

el ectrolytic water according to any or any one of
claim 13 through claim 18, further conprising an
agi tating tanghdicasbovingy tHaak26ct igtrdrhig

rocessi.ng. and for itating the liquid fo

Pﬁ?%%%éiﬁlﬁgfsw%%Fanf¥%ﬂ% ifagiﬁr??ﬁssﬁPgt ng is
supplied fromelderagivtatiank tfankstarinetied ectrol yte

. trolyzin an be_continuously
p%gg %a?%ég.ggggl%igsge |r&§g1§%%n%’r gaéci ng neutr al
el ectrol yti e vitatagioncebidiing tleviary iorlatingomelbfple
v@bfﬁﬂﬂd&sbigﬁé§Janﬁééﬂéa f%g_ggreggyyigkntéiﬁedirect
vibration-stirring device is an insulated type
CYF Bt POHEeEtSUPPlHg Eewiade. thgslispiid] fom phegraainor
apreduciang pedd,ral electrolytic water according to any
or any one of claim13 through claim_ 20, wherein the
liquid for PrOcdsPhECTEeladipri sedPoronmediitingbat

viehsticaneti yfiegofietidd vSokaeimd theomM quidf @dp Srocessing
gopsisthg of NadCl, KCi, agd CaCl2. 53
whlle a direct current or a pulsed current is applied to the

multiple vibrating blades.

19. A device for producing neutral electrolytic
water according to any or any one of claim 13 through claim
18, further comprising an agitating tank for storing the
liquid for processing and for agitating the'liquid for
processing, wherein the liquid for processing is supplied
from the agitating tank to the electrolyte tank so that

electrolyzing can be continuously performed.

20, A device for producing neutral electrolytic
water according to any or any one of claim 13 through claim
19, wherein the vibration-stirring device is an insulated

type vibration-stirring device.

52



21l. A device for producing neutral electrolytic
water according to any or any one of claim 13 through claim
20, wherein the liquid for processing is comprised of water
and at least one type of salt selected from a group

consisting of NaCl, KC1, and CaCl,.
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