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1 {Description} {Title of Invention} LI QU D MATERI AL
COVPOSED OF HYDROGEN AND OXYGEN, 5 REGASI FI ED GAS
COVPOSED OF HYDROGEN AND O N OBTAI NED FROM THE
{Desciigt@dh D MATERI AL, MANUFACTURI NG METHOD AND DEVI CE  OF
HE LI QU D MATERI AL AND REGASI FI ED GAS, AND FUEL
COVPOSED OF THE LI QUI D MATERI AL AND/ OR REGASI FI ED GAS

VA CE NERATE CARBONI C ACI D GAS 10

{Te@ﬁh‘fﬁ%‘/% } {0001 } The present invention

r equtﬁﬁU VLA ERIAY CONBESER OOl HRBGEN/QNDODXESGEN,
gé)sed of oxygen and hydrogen obtai ned b

GASYEED GASCOMPEIERLD OF BYDRAGEN ANDH{@YYGEN 08 TAINED

R ERE BBV ERgR, WAPPRG TR g pevice

t he@E gHE BIGUD M@TEMMICANDREGWS@BI@D ofAS, AeD Fugi d
mat eri al and/ or &ESIf edA&as and does not generate a
&lﬁ@g&lﬂﬁD

carGMROSED @FgHéE @HIDtM FREAL Bkl SPAS
{0GRZWSAENNST dENERR! 4&8%1c%@1%ﬁ§%§” gas and
an oxygen gas are respec y  genera roma

cat hode and an anode Novvadays this is in the

spot | i ght ovm n arrival of hydrogen energy

gen“él?e Figlg ver a main trend in conventi onal
t n
{0001 }VS": p’f;lfrégt?rgégﬁ frng?nﬁtgﬁx %%(ﬁgé’sqg e hggﬁismb%nﬁ)gﬁctﬁﬁécﬁfgoﬁ;hggrag é:grrr]lposed of

gaxygenaebhywnogen dbltmn@kly}geiactg:éysm sndtir sfhoastery apitatidiiasregasified

e POABEPENGH O3V AT OERH PP R 4P N 35 2

at MhardFatdlding mbihod afd ﬂEME@thgﬁb%f'a‘ﬂd%%Ele\%l@h fgedoﬁrp%fsém the
gas. Theref ore pressi ng of m xture gas of hydrogen

an dlcpu@/glgtcrnakarpi/@‘[m@slt@ﬂ gaﬁded do¢senobgenaratey carbonic acid gas when
Regul ation for General H gh-Pressure Gas, Section 9 in
Jagoé]ﬁmn%OOOSl Conventionally, a m xture gas of

hydrogen and oxygen is called a Brown's gas. 30 This
technol ogy rel ates to devel opnents achi eved by Dr.

Yul {Bagkgratind ArtBr own  Ener gy System Technol ogy PTY.

{0002*TDY}71151§] vﬁté‘? E{jealeétﬂ)lyzéﬁea E}H‘l’o é’e&nf éa(s) G én -EQ?%%I WS re%%%t&\éely

ave standi ng ressi

t 0 denetagid/ fesri a&athodh amgas aﬂmlek Noweadiysy thidisrin tH&Gpgﬁlght owing to
IS pressed much, as descriped in PTL 2, pag
col aiFrRl@f hydiogen enqrgy generationg o Sowenet AR Erem% Weconventlonal

eqﬁ&%dé i9¥ o?a‘iﬁ%dﬁ)%%n BLORQRbted Shd Epdratd! fPorm an oxygen gas, and

chni ques
only the hydrogen gas is used while the oxygen gas is disposed of.  This is because

a mixture of hydrogen and oxygen gases explodes under a low atmospheric pressure
of 2 to 3 atm. Usually, this mixture gas is called a detonating gas. Therefore,
pressing of a mixture gas of hydrogen and oxygen is prohibited under the Security
Regulation for General High-Pressure Gas, Section 9 in Japan.

{0003} Conventionally, a mixture gas of hydrogen and oxygen is called a Brown’s gas.
This technology relates to developments achieved by Dr. Yull Brown in Brown
Energy System Technology PTY. LTD. in Australia. See PTL 1.

{0004} The Brown’s gas is known to have a property of standing compression up to 5
kgf/cm? and changes back to water when the gas is pressed much, as described in
PTL 2, page 6, column 9, lines 5 to 8.

{0005} Meanwhile, the present inventor has proposed, in PTLs 3 to 5, techniques for
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manuf acturing hydrogen and oxygen gases by using a
vi bratory agitation neans. egar dl ess of containing
only hydrogen and oxygen as Cconponents, a gas conposed

of - ' | ‘

0 h ARG AR IR (P8 PRES BEGBEE Dbrdiy Yitalin means.
vvibtlhggrcgaﬁ of Qngtaﬁlmg mﬂ{( hydiogeremdangy genx ggempumients, 4 gasscomposed
obt aj ned accordi ng t <NoOWN ti t hods. . . .

O e o D P e s ncredily fr

[} JIP- . S S94h 1
oo Bl B Biﬁli %%@§ 583 sdiipdicd YRy dioE N GifEbn Shichf
J P-dbta08ba2BRbBA@ tolmofpSLnmnmentiondl hetheds. i on) { Techni cal
Probl en} {0007} However, a range of use is greatly
limted wth only an enbodi nent of directly using a
gas%(ggﬁ%hqﬁgg by using techni ques disclosed in PTLs 3
to 5. {0008} If a gas conposed of hydrogen and oxygen
obt fRatend Litgragirebt r ol yzi ng wat er under 20 vibratory

gi [ ' L di zed, stored, and further
{0006 .egéglitlf fg?§g§¢ﬁ%533e applications are enhanced
li n{gjﬁgpyy_ﬂ-@mzﬁﬂg@s the regasified gas has the sane
erties and maintains a property of no

physi cal ro

expf%Eﬁth&DQEKW@@be} The present invention has a
fir ' Ading a method and a device for
nanﬂ%ggghﬁﬁggggmﬁégﬁég material, and of providing the
|i Tl spieA-2003-232810, wherein 25 the |iquid
material is conposed of hydrogen and oxygen and
ogtained froma gas conposed of hydrogen and oxygen
obt ag.| Y} rolyzing water under vibratory
agiggiﬁgﬁgx%ﬁbﬁ%%@ﬁkosing pecul i ar properties to the
gas{Tehaictl Froblkmgonvent i onal techni ques of

(0007 g SRR B AR SRS o PR FRuy vsin
met Eg&’s ge%éra@edi@/{hﬁg% fePhiniqRQ ARMERE! RTLIYiRS.! i qui d

mat er1 al conposed hyd;;gen and oxygen w t hout
{0008} osIfraggas penpbsearofydrgen ped oxygen oltat e%&ypd;@ér@lmng water under

hydrogen and ox n ot ai ned ;b l.ectrol vzi -
B Y 5 B 4t R Pl B appiatons
mat gelegtharfcedl lithitlés8HUNSSTEL dsithBrepesifiodigashak i et ghysical
l'iquid, and for regasifying the liquid material at a

r eqiopeics ppdmebItains a arepery OpRO VXRIPTIEN sk egasi fi ed gas

o] sed of .h . . i .
ooosforRE 58950 205, IR BUL TR Bl L o
a t Riahafaotoiagta lefuidmanctial, agd of proeidingthe Hquidesateddl itself, wherein
enerate
J the liquid material is composed of hydrogen and oxygen and obtained from a gas

composed of hydrogen and oxygen obtained by electrolyzing water under vibratory
agitation, without losing peculiar properties to the gas, apart from conventional
techniques of liquidizing hydrogen and oxygen separately.

{0010}  The present invention has a second object of providing a method and a device for
manufacturing a liquid material composed of hydrogen and oxygen without losing
peculiar properties to a gas composed of hydrogen and oxygen obtained by
electrolyzing water under vibratory agitation, for storing the liquid material for a
required time period in the state of liquid, and for regasifying the liquid material at a
required time point, and of providing a regasified gas composed of hydrogen and

oxygen obtained by the method and device.
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a carbonic acid gas at all when burning. {Solution to
Problent 5 {0012} According to the present invention
to achieve the aforenmentioned first object, there is

{0011 Flr gEl%%&gseﬂt Hﬁgxlllﬁ(ﬁlcﬁéé I tﬂgd Bﬁoffepﬁ% a{r@&idﬁ‘f@% BIGKIER BSksthot generate

mat er | conpose ogen-and oxygen
whet edirboran a@ddl gas atalllywhen swhingi on cont ai ni ng an
electrolyte of 5 to 30 weight %is electrolyzed in an
electrolytic bath by use of an el ectrode group

proggd;l&gm%p@&,lgﬁgerval of 3 to 10 nmin the
trol yti

el e tic bath’under conditions 10 of an electric

{0012} ur Hexordiertsithe preens invenion W abhieve sharfotenteatipeaddfirat @bject, there

of 20 to. 70C _ and strong., al kal i il e subjecting the

ol ot PoF e & g lierBina Bt b iy i gt S afgiol Binposed
gas of H%ﬂ%@g&{ja&{f oxY e GRAeiARH eREMEBfic WhliuEBn tonthinBigeMelectrolyte
generated is |iquidized by cooling. {0013} According

to afi54dspeateight % hsel¢otrobred inan elaetrolytiiqbath by upgyof aneeclectrode

gas conposed of. 15 dr, n X i i .
o0 eI RSB BES B 3Rty BBk} By comicons
0. 5 o¥BR clebGicQuteRTicheitpaDs Re20 ASRETH bath téhperbnvest 1000,70°C,
when | i quidi zing the gas,6 conposed of hydrogen_ and

oxy §af strengnlkaly Whilespbigeting the stpetrplytis splugpngr vibratory agitation,

Acc [ Ll . i ' .
t o 8 aatts FnRet of PRGOS pERRGRE ShidyS YR Jch Bhea i
cor Nggfinddytoolihg. 14 or nore. 20 {0014} Furt her,
according to the p ent, i nvention fo.achieve th

{00135 o Asseminsina apacs of srpuiions whetuliqudigg icieas cgmposed of

e : e for g VIR
thylﬁg)ltggﬁ bifo \eég, cg)fofhﬁ% %Hﬁﬁ%& gsﬁ{hrlﬁe reséiBé!bPthe gas set at 0.1 to

mat e conp en and oxygen, the device
bei g5 MPad Accordimectbianbihgr aspectent dloaiinvergionhwhen liquidizing the gas

above- nentj qned net hod for manufact ur e l.i qui.d

at EOTEPR 85 e £6° prtEsP Sralige 128 0T 2a1C it Betimed

el eg&ace}cuﬁ%' © SiftdhotHeBhsRBt &1 RE IveRtfor) (RUdNBIt Y i0d Sorat alkali
an interval of 3 to 10'nmin the electrolytic bath;

(C) desaribied abeveycomgispands dnpdrlidtoraeresubj ect i ng an

(0147 SSHEHY M R el S5 S0 g

col |db§dci,"ﬂﬂer@i%ﬂ6€iﬁ@dl 8 thGafacasinpaReite ¥br myslifagenngntiquid material
oxygen; and §1 ) a liquidizing unit for |iquidizing the

col Icempesrdyddiydengso sad osygeny thesigrise baing ussd fpe prasficing or

cool e&ga}tin%%elgl}ov?% tﬂ)hgcg mteﬁloﬁrfof"ﬁlgﬁﬁﬁctgfinégﬁ ﬂqlél terial, the
mat era onposed 0 ydrogen and oxygen accordi ng

to tdeeicpicemerisingnventi on, which is manufactured by the

above-nenti oned 4 nuf acturi ng nmet hod for
manuéBct uff RIGCEPINtE PR d naterial conposed of hydrogen

(B) an electrode group provided at an interval of 3 to 10 mm in the electrolytic
bath;

© a vibratory agitation unit for subjecting an electrolytic solution in the
electrolytic bath to vibratory agitation;

D) a collection unit for collecting a generated gas composed of hydrogen and
oxygen; and

(E) a liquidizing unit for liquidizing the collected gas composed of hydrogen

and oxygen by cooling.

{0015}  According to an aspect of the liquid material composed of hydrogen and oxygen

according to the present invention, which is manufactured by the above-mentioned
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R L

and oxygen, the hydrogen and oxygen exist as liquid

mat eri al s under conditions of, -190 to -250C and 3 to

300 kgf/cn2 . In the present “specification, MPa and

kgt / SRR ES o Mhdrd fRAM S AL NGuil ER&H! 88mposed of hydrogen
I—bmen?/%?r%?a%{hﬁgl e pressures are 5@§esc§‘i‘ubed supp03|png y 8
t hatan@ otygddRatheshysdrogsh and bxyden extstiayvbduid matepials wgky emditions of

F o a0 GRehdn Stk it Ohehe Bipstspiiifohy \pe and
pr O\Idgl 2 3rTRBYLAGHH dxPEsTRE ?%@sﬂr@& NAGWERE tthlsh Pebssures are

rega I ed gas conposed of “hydrogen and oxygen, )
whe rdesaribed suppogimgdhat) eMPalis sdistrosieldy equivaigrd i &al/emd

(001675 AR eEie e AP PHE Y g REoH | S Gecond

mat bRt tkQERASEHIEd a RALRGRRIngdNEthOX RE ehnufastugingfaegasified gas
and thereafter gasified. {0017) According to an aspect

of todemposadeafitiydrogen ead prygens whenefrothadiguiginesicris spmppseg of

the, liquid terial,c n.
e ek S e A
t enpesirRabhe il méthed Firahiishfaokireid tk ligsidredterial@dmposed of hydrogen
normal 15 tenperature by the heating. {0018} Further,
ac c Andionyeers 13 fiered prd thefeaftay eastlicdh to achi eve the

u are ag?%l gacflfymg the
gas liquidated ampugeld obieydrageh amdyoyggen. t Heccdsling® dnethegaspect
used for, practicing or exe t he ahqve-nent | oned

ROy ¥ B AN . S Sy YL i BT T R B el

gas fhehediipgen and oxygen, the device
conﬁ?@g%gﬁgbgge an 11g?ectrol ytic bath; (B) an

{00182¢| e@urthee ageondipg po thei piesdntinventidntd echiave bt afpremertpnadrsecond

in the electrolytic. bath, (C) a vibrator itation .

o 0 SR Pl e RO st s
25 elafdosad ¥tiydrdihRnd Oxyiddl fHeQleYicdBein@tusédfor pkctiding or

col l ection uni't for collecting a generated gas )
conpusewtingthh ghirvegaentipndd mny%éw;rmg myethod fogmagifariygng a

unit_ for.lJquidizing the.coll S
nyarsgeiied s cBnpaea drSebhen 350 SSutfre 2PRRS Etniing:

for ghpringekclrbltic Bati@it eri al obtai ned by the

liquidizing unit, and (G  a regasifying unit for )
regadd) yi 88 elasbods grorn Prayidad afjan 11{‘90’@?@%@0]&%@ thgelectrolytic
an ct of the regasified gas conposed of hydrogen

and oxygen according to the present invention, which

I s maouf actvibratrpygitdienahiifer subfdctiog enl eledfolytic solution in the

manuf act uring nmethod for mapufacturing the regasified
gas %migecgv%h tonNIBiatRy¥ AeKation;

(D) a collection unit for collecting a generated gas composed of hydrogen and
oxygen;

(E) a liquidizing unit for liquidizing the collected gas composed of hydrogen
and oxygen by cooling;

(F) a storage unit for storing a liquid material obtained by the liquidizing unit,
and

()} a regasifying unit for regasifying the liquid material.

{0019}  According to an aspect of the regasified gas composed of hydrogen and oxygen

according to the present invention, which is manufactured by the above-mentioned

manufacturing method for manufacturing the regasified gas composed of hydrogen
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and oxygen, hydrogen and oxygen do not substantially

react with each other under pressure of 3 to 300

kgf/cnz but exist stably in gas states in a netal

con {RRR oA GubRarkiAfy PERE G each other und

|nvgg(%g)§rr$ to acﬁéeé}%a? he a%)r ene%tl oned thal rd ogjaceco crundera
t hepeesie pf do Bewlkgl/dmfdiut rmstduabls 1rcgasrs¢f3®dn@fm¢thletonta1ner

above- nenti oned ui d mater,

{0020y AT APy BRSSO o Bis S TR P sAggtioned third object,
r egaRld isjﬁjoﬁé&?d SAPRARE i9Eorystea Qﬁﬂle%@V@ﬁiégﬁ&aedQHﬁnd material
generates no carbonic acid gas at all while burning.

{ Adcampesgd ofi by &Eogerc tsl @rygbmmedvion thapbae-mentoned regasified gas
Accordin t he i nvention, there.are pro

R o na by el EE Ryeh A e AR s ARGahonE qEidEes 468 while
mat glidlg, and the liquid material itself, wherein the
liquid naterlal i s conposed of hydrogen and oxygen

and obtained froma gas (initial gas) conposed of

hyd n._and t ai.n by el ectrol yzing water
und{s‘?&@f‘@%‘e‘ﬁ%ﬁ& ?ﬁgﬁngﬂggw t hout | osing peculiar
{0021 Pr OREJokdifS td ﬂletﬂ?&ehﬂh%rﬂiongt&&e k& p{d}a rAkthod and a device for

according to the present invention, there 3&6 pravi ded
a A actaRE aha@d.reféerlaloandstb%hﬂwé ‘TRaiRrial plS gin darcliduid

[
s t a agrl Fg&ln?ésed% h dIrO d’gbﬁ@n{) Sﬁﬂaﬁl @tng {ﬂgasl (1r21i1ic1a1 gas)
a ramupdsad of h)ﬂhoml antd oxyge:h dmaned by eleaﬂr&lgzmg owatstedder vibratory
regasi f.i ed gas pposed. of h dro and. oxygen
obt 281gEen.pyithayy tg}*ﬂ%ﬁﬁﬁ%‘éﬂ& qe@w 1?513?5 231 Furt her

{00222C CR[S? a\?ﬁor&ﬁgtt & r@s%ﬁf‘ﬁwérﬁib%n{ﬂe%‘are %JP&H&‘ed SmPheY A& device

I's conposed of above-nenti oned
| i ofioir gtonmp e eajovemmmusaezd lofuidh ;zmteusgié forarrdqulmd;lgaﬁperlod in the

Py G ORI APE KoY ina e TSUREPoBeT RGP RaP OGS Bl and thee
9 aslS%ISO?JI‘J)VI&éH 4 ?eg*ﬁb{ﬁ@d Bk coﬁ%@é& of IRRIrbgentdndloxg@éh obtained by

conpose hydrogen and oxygen, which is obtained by
el emCh@hqthbandzd’ﬁVme wat er under vibratory agitation,

di t
s B et e L R s
IS 1BEPsdd d'fdhé Qodif'éirﬁémxoﬁed li@gashdtéred composedrabyémged and

hydr ogen and oxygen. The regasified gas has the sane
phy $ixygsn adipdhe g@eﬂgerttwge rrgesifipd gasscompagechakhydsogen and

extr el ‘%ny ahcg’rg’osegk&ﬁd gyb&hé&md ﬁ&%ﬁwﬂﬁﬁ En?e li quid

nater drogen oxygen a he 30
{00248 eg@Bé ot gg@@orﬁpcmed) s€hydrbgdnyadagygem nzdudx;sgﬁ)tamed by electrolysis

accordlngtot present, i nvention are ap lic
an @&‘Wéﬁ%@%ﬁrw %towaqggtétl% l%ﬁguldl{zgql ;%@btggsagl}qubcf }‘ﬂgﬁert&? composed

Dr ayt RefseenMRddxdedd! & ehqknd%n%ﬁﬁﬂ@ts’co?ed and is regasified to obtain a

P

crosssectional Wrew of ar el ectrol ytic device

i nctagdsified gas @mnpased aflwdyoaglanétoxwgﬁru nikhewegedified gamhas the same
exa of t he, el ect.rol

devg%@’@h?)méﬁtﬁs Bs %1;6 uiltualogas and has an extremel%l low e\ﬁ)foswn risk.
Accordingly, the liquid material composed of hydrogen and oxygen and the

regasified gas composed of hydrogen and oxygen according to the present invention

are applicable to an extremely wide range of use.

{Brief Description of Drawings}
{0025} {FIG.1} A schematic cross-sectional view of an electrolytic device including a

vibratory agitation unit used in an example.
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{FIG 3) A cross-sectional view of a gas cylinder nmade
of SUS304. {FIG 4) A top vi eé/ of the gas cylinder nmade
of SUS304 shown in FIG 3. {FIG 5) A side view of the
gas ey hnder g%ﬁ’é%v f e\ R3061, BN hdhin HG, 15 {FIG
6} @?b%?i %u%o ti on8dt| agram g? a ggs con‘prnessi on
dev{H&. 3] FIAGroS}sebticm Vieyuoft gasreytindeymeadesf S&/S304.

co tion device used in the exanpl I 8}.

v eth R F odeiibviy b B s cgmis SRdhe s it Sgniin1a .
bur (Ags R 9adde PRURASALERIcy KA GRRI FSUSHONGRSwm BOFITH 3
IS tained by electrolysis under vibratory

agi {HG 6h. Al®nfigu@tion dlegrirewnf a gpy esemressian ¢EViast t i ng

sta asi fyin tate of a titanium pl

caatde By B Aieutel gttt of: sfhio Rt Gles RoBh B s grampe
of hyidy @gem FBW refreY@fing aWHtEf 4 SarabBlalied bPYurning a gas

el ectrolysis under vibratory agitation. (FIG 10} A

vi eepmpqsed obhydrogereandeyieny V@'tlat is ohpéned hyeleatiplysgs under

st ati@aﬁf a tatnt alum plate caused by a flane obtained

by Kot ?rﬁzgggabogls conposed of hydrogen and 15 oxygen,

whi €iG, 9} obt dilevadplyerting @trhéltiys statelind argavifying stateyof a titanium

agitation. {FIG 11 } A view representing a nel 1t_li

st apleteamsqsl{tgyaasﬂmw Abtaged by byrning ¢ gaycararpsed gt ¥lipgssand

b bt ai ' . ]

oy oo AR B RU s e aeush

el e¢FI®19pi A viedaepresdntiaf amyelting stateiand a gakifying state of a tantalum
{Description of Enbodi pents Q026} In the present

| Bl ey 1BBE PBIAER P LorEins 64t Sorepaed pbfyteen s

an SJQ%H QhithiCobtRRALY by .@ﬂ:.@frolgbig LAIQVYbray ggita%n.

t her to generate an"initial gas conposed of

hy d{Bi§e 1 hnd\ Urwgepreschtiop aingrltng sthie@hd epasifidng stete af@ tungsten
generate such gn injtial as _.are described i TLs

0. grod siptioce feme Bhieig oy F0RA6 § sA555hoiat of Rudibidt and oxveen,
25 16hhd dbtakida %%ct@%&ﬂs?&@er vABrhio}9 dgitadibad114,

3142417, 3196890, 332084 and 3854006, JP-A-10-309453,

JP- A-11-253782, JP-A-2000-317295, JP-A-2001-288591,

JP- A-2002-53999. - JP- A- 2002- 121699, JP- A- 2002- 146597,
Jp-AL E%?é‘é’?ﬁ%ﬁg%‘,boeﬁed% 090621 Al. WD 03/ 048424 Al

{0026?E d1VVRe 20841109 280Rn, M elevrtilglic sodhtiings eleotrblyrahin anredectiolytic

e present invention, 30 {0027} Practicahle vibratory
agi bathiupdercdbiatary sasatione thegabyite Benriats aa dpfiplagasicamppsed of
for j T 0028}, .: LS 1l it
or ot ol aldgen s nethpiEE RHEE chPp B fohenerate such an il
f or gagnarsdeffibsd in PAL$,ieqy)) Japhnese RatbiweN v EBIEAS8, 2707530, 2762388,

invention, an electr tic sal utj C [ nin

ol cats b a7 1 o el R, 1S erod L 3145 @,002084 anc
gr 0E@Sﬁ%ekﬁ%f(fl%%%sJﬂ’-%Q?f-Q%’ISQ, PaALheeed gobsol yti C

bath at interval S of 3 to 10 nm plied conditions

ar e JR-A-000e088501, HAs2002-57999, IR AZN0R 1P1$99,dPhAt2902-146597,

temper ALU0E-935130W8 025061 SHPHHoA453 AT, and WO 2004/092059

A1, which relates to inventions of the present invention.

{0027}  Practicable vibratory agitation conditions are conditions described in the foregoing

PTLs.

{0028}  The electrolysis is practicable under conditions described in the foregoing PTLs.

Particularly in the present invention, an electrolytic solution containing an
electrolyte of 5 to 30 weight % is employed, and a group of electrodes is located in

the electrolytic bath at intervals of 3 to 10 mm. Applied conditions are a current
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{0029} The el ectrolyte enployed in the present
invention is not particularly imted, and NaOH or
KOH is usual ly enployed. Water to dissolve such an
eI & sﬁi}ﬂ” ? t@@@Nﬂ%’eQ%ﬁﬁlt El286d 60210 70°@0M§tﬂﬁg'£ﬁééh
I'on- exchanged water or 5 distrl
{0029Wat "Ehe d:lSctttﬂylﬁ|eh§pl@l€ﬂl1m§&md3re§5h’eln&entmns naitpagticuderlyt lmalted and

| ectrol yt th | l,ut
Safﬁaéfﬂ i vy Spoved: 5 Naler 3 F5SE sish ghlegrglste and
epare Qﬁ%fegfréfgltd sgﬁtll@ﬁ hﬂi@tbe%’fgﬁy t}%\é%d i0f-eR&hged water or

pre e % In the " present
i nvémlil@matmf 1stu|sealkycnm1dnyadat iTha cohcentraties efcthe eleptrelytesin the

Ies ht 9% rent fl cre

t heslegPrirsabbiias np bear e e i bR ety AT RRRRP fRor lower
ef &fe@my 2§ %‘eﬁgﬁ%& IHRE &R ndstpicRREDIG 383 DY welltht @RS €ln the

in femperature.  Consequently, decrease in generation

anopuesend inviehton, nfﬁmabn@agatm ofhtbe clegizellyteds less thapd weight %,

con trat| of ,the eI r

éﬁ&rl%cmfr fgvség?clr%e}se @ cr%assI 88%%h§n& Qé‘&ré Qurrent
eI egﬁ' Efé‘ﬂ@}f Qécﬁléaﬁses ﬂféﬂab‘?' f@.ﬁhéﬁﬂaﬁﬁhg irtkdase irﬁﬁﬁﬁpetiﬁm’eea@eﬁsequenﬂy,
as a resu {0030} In the present invention, if

cur d@masq erhgmeyatiog amewpbelsthe initplaes fethes resulés. 1 1€ ﬁ@rf@ycentratmn
fe e

|2 BLPGERRb i ARSI 6D FERE e SR BBl on
advelesmbde plas) adsslergrol e @ﬁaen@t deoreassyoag Iatresmﬂt t he

nitial gas. In the present inventi,on, n%elof. Sﬂ. .

{0030} o i PERSEIHEETIOBAE Kls RIS 5 aPiegeod flectin)gois Sfficiency

fro f 1.%).
PSR R DB o RO gy v A0 ot
f oumzbrdaeesuhemby hénarsely dccrd:asmg tRO gomrdtionempanteithe initial gas. In

con eration of lo ) ner.
oM e Eraiee gl 1 B Aoy e LRRgaly suiable
etc £ BREREN gﬁ &xperi mental results.
{Oogg?féﬁggvé#ﬁﬁggf pH d é%%nés on the electrol yte
{0031ys eth tha psesentdbientior, &/mnlg@ of 20 tw7(°&l mﬂb@@n fquad to be suitable for the

el ect electrl rr Iy

Cenpih gty E6tnkeRtion SEloR Y dpbisiios Balalsiopaspountof he
ef f iGiignGy, déstrolRsdfieidningRr, fﬁ)n@@Mgé mﬁﬁb@fof ekpfﬁhﬂental results.
al kali of 25 Er ef erably pH 14 or higher, as. a res

{00323f Hbpwalueaf pHlependsnghe clegielytertsad s Aﬁulta‘béf‘rpléo@ij ue is correlative

con 0 | I c t
de ng %legt Slgtt% élggﬁg é:{rillg rﬁrdgﬁgl{yo Ifnéﬂ ﬁa{“&ﬁ‘%@%‘%’?@ mg(t?ﬁl ethe present
pr e g@Rhtid) \tebdso officiine hao@esitedamsier 4 cdrditipnt dfestrong alkali of

el ectrode groug are. prefera ﬁ g nai n@al ned at a
con®rederably e 4 a1 h1g11rﬁq, as ¢ pesult 9L repeatedly carrieg omxperlments in

pr efv lc%ndl%% §c6 eﬁnﬁ%{i}ecﬁl—&g\: cNHBREE chfrerﬁld%ﬁ&fyogﬁﬁ temperature,
cons uting th ectr e group 1s preferably
betwﬁsn 4 and 1000 {0034} The initial gas conposed of
hydr ogen and oxygen ich is generated as described
(00333 o A i he predetiar st e aBecTuat e A BetRME Ay e
dev :J]o‘f‘é’e&lﬁ aiffaitkdSt a C¥hdtehtervaBN Tfs BRMRSIiZ 8do DY mm, preferably
hi ghl'y conpressing a pressure of the initial gas to 3

35 $3ado300mk gﬂ?hcm@mbandf cledtndds peyistitusiag theeeleeiEnideygroup is preferably
transRorh dhdhogount ed. The 8
{0034}  The initial gas composed of hydrogen and oxygen which is generated as described
above can be compressed to 3 to 300 kgf/cmz. A storage device (tank or gas
cylinder) can be downsized by highly compressing a pressure of the initial gas to 3

t0 300 kgf/cmz, and accordingly can be easily transported and mounted. The
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conpression range of 3 to 300 kgf/cnR is suitable for
practicing the initial gas. In the present invention,
when liquidizing the initial gas, the pressure of the
' n' Lot ° A& 1] B!ey Q 1
h%lrﬁgl%}:i rarg% dd%t% to 3:60?(?%& {;,Sgsélﬁf‘%@?% OFF ﬁc o itta ]gas In
25H€Zpre§'dﬁﬁt1n\Ieﬁtlom fwheen liquidizial tlgeainitiab gast dteemiessm@erf tI@ 1n1t1a1 gas

e sl D 0 e By & LIS k) e B o i'eB1ed o
coal hgh hgo°d. heﬂla@.?sr ﬁxal ngqg SloretN@lder AB¥%h %&ﬁﬁ% than this

t he sane devi ces escrlbe in the foregoin

f orraigs) t}termesseﬂeelfttln@irynml gabbtdecrea®y to ’tQIOei:M%@d@d cooling is
gro V|d d at an interval of 3 to 10 mmin the
elégg?&ﬁ bath (O the vibratory agitation unit

{0035§ OfT&?@in% b ﬂQedatﬁe 8486 HEAL K ds@edRibea it tHeTBreBink IPT Ls for (A) the
electrolytic bath to vibratory agitation, and (D)the

um etled’tmﬂytmchaﬂe ¢B) thg clectigdn graupauoided @enpeuseel @ﬁg to 10 mm in the

! SRR (R el halToh Rhis i ebipe b gerale
OXYQﬂiﬂmnkiM tli‘e%?édtﬂb%ztlcﬂodﬂ@f&)hliﬂitdr? Aghitich, &ahY)e&sindfor collecting a
device which will be described later and a cooling

devge@émm']eg@é comppsediod hydragemandoxiess- as a cool ant may
{0036Ey d&%@én %b% l%gp&Zl hed Iﬁéﬁc&ll@&ttea g% d)%gd;yﬂ'f‘ﬁgoé%fn and oxygen

el et édb'lmgl aScdmlilﬁiﬁzitldnl dfradomiptesa@nt dﬂvtdﬁﬁvhmﬁ&mlkb@d@sdrlbed later and

a contalner made of stainless, steel under pressure. of

0. ucagbiag dsrige Whsreinawd hellumis vredias ajcoglantingy pr ghployed.

Th B §iainéd
003 A G PERUAET i ou e OB JRun 87

undeeciodysis tﬁndenvibknterymgntptlen tv%tstorad fma;dzoritehmr made®f stainless

e G e e e e o 0
i aphdi ?Ifé?e o&ﬁﬁ%@ﬁ%?@atertﬂ?é‘sshﬁ' drbito 03B ML @I’f‘an"a%reisﬁrehﬁop

a mxtare of hydrdgen and oxygen in nol ecul ar states
| i keausdiebyBralings dasabbe undarstbed froomithiscémple tess, Hagiehat a

caused any coval e t bon drogen.an .

{ oomsseuRt b PSS rrins oo vl HRABASAB BR polipgproves tha
i ni ghie %Lis 0a8 s4Fal 1R@iducdh| YhersTpre et @itialldas ts@:ni’@ndtmo B&a mixture
MPa and no pressure drop occurr ed _from conpr essed

st opfltyeiragen anil pxygasrinieolaeylargstaieyliks by Brojyes canbe can be
stalnle ot he
0 R o RER BB S bee

{003 85}5t OTE@ i boﬁpﬂ@Wﬁl@d phelliomeﬁho(nfthattlth@nmﬂ ghdem tpddplily edmpressed
(regasifi ed upon necessity, to g%r%l n a rgsg (il fie
gasto 2ers0¥Ra pyd AR PEeERITE HERR QFCHEEL fIom) ConpET? @forage for six
(in se based on
r en%l\(/)gﬁlsqh?mg ?Q quﬂ{{e?#sahggr? ?ﬁn%éggteglnd preferably

{00398 helrt thmpmsamtun‘&rmbn,t the liqugiuhaterisitconipabed of h'yémgen edd psygen is

t by .heat
s oo & A T9a PP S OLumg auit epeag g Heef e oy néessity. to
f or 68QiNGreb i AR £A) Wh&l’-:éasifyl ?'@l@e HQMH efaitdti theh@iig (1nc1ud1ng a

practicing the net hod for nmahufacturing a regasifi
gasnatumbmmraiﬁremsdrb@g@howw@@fmomt){@@ gomml em; preferably
t he stora

obt Hedeyp r@uﬁ,@% the gléplfﬁlit I%rn{gglgldﬁ I‘r%umeg ltjo (ajngi%a? %n%erature by heating.

{0040}  There may be used the same devices as described above for the foregoing items (A)

to (E) in the device used for practicing the method for manufacturing a regasified

gas composed of hydrogen and oxygen.

{0041} As (F) the storage unit for storing the liquid material obtained by the liquidizing unit,



9 a netal container (a gas cylinder or a tank) made
of stainless steel can be usgd. As (G the
regasi fying unit for regasifying the liquid naterial,

a dj seha E&ﬁaiﬂ@ﬁ’({aﬂg‘ﬁs SWaHNer 852 BNRPAREIEO OtaiflleBtBR CanPé Gbd.  As
di scharges the liquid material 1nto air can be used.

{ 00dD)thTtegagifspmit farvegasidying sheeliquid kietiriab adisohargsideyice such
d Na Uni ity .t t .5 di, ent
Sty TR SRt i s AR Bt v

{0042 E XY OB pre SR GfentoR hsMeH HIRKEId6 ARvdrsity andN&Rya (MHiverdity to carry out

ydroxyl group ( , . and deuterium %D) were confirned
t o ingredionéanalysis ¢fthe initialgias gersposed oabipdrogemandpoxygen.  Hence,

1R SR SV PR Bl A 0 v

I egesifitined toBSmdted|ih Ehé iditaBESY, irdddaih tohehyidfideh @hs G83 and an
in the present specification and 10 clains is intended
to PHYEADBaY (p)co eeprrfosed preltlrogan and PXEEH ighicingualifies the

CoTRSAARLE s PYALESERCHYN o AL TR HEHSEEk i v

Theclaiggas ifteeitd yamean beihgicompbsedart aangiedd] cofitaintey, as components,
present invention has the same conpQsition as

; a
hy dRsRERNGHgR HnpHding deutgHUM AlQRs. B dEm;afpms, etc.) and oxygen atoms.
P- = is j
(004 A B o R 1 ke P S DR R AR e same
15 comhposjtionsisadly doggenaixygen mixtwiclpas tiescyibedyint Br A0 2A3R512.
0 e consi dered, bel ow. Kk to answer this question.
(0044] "D gy TreieeoRt Qs ity dt e 0 GRpReRepad A miced in by
el egl1y Bhystal opeidasn ¥f VbAkE he RS drPkiIPibvabe Bolile®d below. A key
tenperature under a normal ° pressure. The change into
nantbubibethis giesticics ty cheange, ipioodnekebbieswa ghregringeated by
reactions .beyond..conventi onal scien whi.ch lead to
genEFeita T BReL vitamRpetativa SEPrigY emptyarig npdgianotmal
{ 00gfetsuihie DschiafigdiAREXROBEHBIES ik @YY visd pefdub&d migv chemical
conposed of hydrogen, and oxygen . because gasses of the
ac ckeselinmg bereprdeeninaentipngl wigpeperhick dpad e penegationpfadgrongxplosive
a n@&\}é{e%lt bo@d}ga%ess whi ch acconpani es no artificial
compul si on. € gasses of the accessory ingredients
{00458 unThé g4¥ 8 Borexplisiverregbilets giitewgdonmspd ofhyeitogoaumddxygen

by reaction 25 between hydrogen and oxygen. {0046}
Si zZBecause gasHs oA thscropespYdRSdients Ake 9@1@'@%?@ Wﬁﬁﬂé@t%ﬁsﬁd as a natural

el et Hich %@ﬁ{par‘ﬁ%@ﬁ@ {fiial *8nbaisiopn %@gﬁﬁbé"&f th® accessory
the  present 1 nvention and conventional elecfrolysis.
I n ingteelidntofimstion asccloufthr mdhit¢lopravesnegiosionedusedbhmdgtion
bubbpl es fgr({nsd by .0x aﬁp and hydrogen gases have
si zBIWEPD yqrged ‘ch are visible for naked eyes.
{00464 N 8BeEONEdnRRked Bubbil R&LEMALY i Fertcbwed diektiofysididhder vibratory
present invention under vibratory agitation, bubbles
havegititize scefrdibg tothegoessniinyenticn aadeonyantionsledectrglysis. In
naked eves, e.d,. 0 to 700 i m,or t 0 r and
nat Bretises adofing fs ey iongh R, Bobfe P ani Pu.p Htn and
Seehfdrbfen BRes Maviekizes of DOAT nrirg ivtetedrp visible foraak@béyes. In

is created above an el ectrolytic solution being, L
el eeentigisly #eelectrolysis according to the present invention under vibratory agitation,

bubbles have sizes of 5 to 700 nm which are invisible for naked eyes, e.g., 20 to 700
nm or 5 to 200 nm, and water becomes to a state in which the entire water seems to
be “milky”.

{0047}  For example, if a spark is created above an electrolytic solution being electrolyzed

with use of an electrolytic bath having an opening of 1000 mm X 2000 mm,
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gas
{0048kt aWVheehydregansd

35 wth use of an electrolytic bath having an opening
of 1000 mm x 2000 mm 10 hydrogen and oxygen gases
expl ode when creating a spark in case of the

CON¥ARIdeRAN 0Ry RAldaRstbRde PR ¥R%tinga IBSrk G BREDE theOf
ich is obtained b

hydrogen and oxygen, g
el @@nvmtipsa@lmw%rsiwi (hoatevey aggs cempaned af bpdragergandoxygen,
the present . invention, .does not expl ode at all. eve
1 PR Py e R B e Sl i U e aresent
by ihtiitieRIIRE hbOAPlodRI a6l ERINYIS b Spark iSERARE. I N a net al

cyl i nder (bln pl ace of a gas ceiglnder made of

taigediby thesravgmtional edectuolysis is gigged in a metal gas
cyl i nder nade of. steel.. cast .r . O 1 NYE I
ey BB ot S By Bl b ot e [ B Pl et
hy tiag gglindef nayd boged], ESCREE Sr BRI allgy tniiyegRed)Dthe gas
netal gas cylinder. Therefore, long-termstorage is
i mposBdaisempiaited by hydrogas on by dreegicrsedpes PeryetiBg droughithe
OXY, , ' 1.S i Y [BYET r
O UAER s TRERE Syt SO Hopover o
Er ]flls)mpb@ed(ﬁ?}gfdrogeh@ﬁ@ asygeapwiliches obtlainpd by ehdtrblysid@ader

gf /en2: 20 MPa w t hout causjng, ex sion). Besides,
£ R Braicay BgiAtaB ¢} ORISR Ldes & Gigh W&ﬁ%&%@&»& € gas could be
hy PATY o st :
A DG O ABAAN)  R8ts thsi
MPagn attwad] rekflt ot a gausenpnsed ofjieydrd gakaageoxygem whigveas
t hrough I opng-ferm,storage.fqr si nt.ns byt .
o RUPRSEH T4 TPAT Thf EEOTHBar A pieinigpsel under 10 MPa, did
ACGR% Bk hly@rog N aRidOR all eCMTMBSLREDSE terit std)r‘ége for six months but
considered'that, if a m xture gas conposed o

hy dnaigtainednitiskyrgesure othli0cMPRs obt ai ned by el ectrol ysis
ation, is_l.iquidi

(0049} 78 egrd b Pl el Cn0h St SRR AR B e

as dongoBEPufhy&lros 280 0sygen] ABRAYs bbtaiedrby dldt@rol@R under
conposed of hydroqen and oxygen, which is obtained b
r

el edbiairy agitationdisrlianidizess Gratirepfithisigan arerlas apd die gasehapges to
1O MBS B IR BRIVASS PLORRE! Y that, 1T the gas is
ize y conp

i qui ression to 5 kgf/cn2 and cooling to

{0050} 2 28&wéner, this gacdmpmpyediofigldregen ahl@xggean, cdch isobtaireti biyn

to nere_water, but a gas, obtained by 25 regasifying, the

| i cflpegrobsisomdsr VIvERle RgitRtipny hanieenzfoyrdiosiap é&}l@&%ﬂg property
havi,ag; Hélgéé% ﬁghidhzu@mbz Ic6RbrdREIBRES §kEHchd aﬁché‘odnﬂg% al20°C by
gas and exnhibits the peculfar property again. {00511
TheusBrgoiquid heJasn,i the gasodues hot refh tulmetueatenbutzl gas obtined by

corfRsaTng e Tauis e retuBisde S B EHsHa R ¢BTBavipe gavivatent
abopisichiNSofdfie SRR RRIEN Rhs MTEHISIE tBO Pe@iMB SOt hEdin,

is obtained by electrolysis 30 under vibratory

{0051 hgi Thet Bromn sges iskpeswuta eplqsiesive te moldeatar fhetiogstwean lydrogen

stored stably for a |lon ri tine in hi. ghl .

corbreadbielber ShefcuiPRsREA A atenat Hrke Apitith o described

eX PAnRTE,Qhe gdd ReEhosEd Stk geR AR kY E@S wWilich i3 @btai@dtby electrolysis

even after the gas is l'iquidized and thereafter

r egénsier vibmtoryragttatien. hpsa pepsdianproppidy thag thei ges een bagored stably for

ac Caofogé %gm&? of fificina highly compressed state of 20 to 30 MPa and causes no
explosion. These wonderful properties are not lost even after the gas is liquidized
and thereafter regasified. That is, in case of the regasified gas according to the

present invention, hydrogen and oxygen gases do not substantially react under a

pressure of 3 to 300 kgf/cm2 but these gases can exist stably in gas states in a
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present invention, hydrogen and oxygen gases do not
substantially react under a 35 pressure of 3 to 300
kgf/cn2 but these gases can ‘exist stably in gas states

i N @ndalnerC Opﬁﬁhé?ethe ligHidtRRErialtaborting Wb thePRERA Mbention can exist
according to the present invention can exist a

a
| i casiadiqgmdiender ennditiponef -390 t01-260tGandF B UhzfBnt'o 300

(00528 o Ra e O etk EE St ePh At aEeh et et gk, and

sepasRl & sepalkete tahRS Q%Eétw%l}b[ bed2@SAORNGér. dBARIgen and oxygen are
Hydrogen and oxygen are 5 jetted and m xed

i migtedhans) mixsdfimmedipely balovevsche Negerthelsspl axpiasinans oftere accurred

ooy JaRc DR, cobPohd B PREoRRTRREGERE] ol GER g som

andinxtid@nhRAlr8gdt0indroxyeeh 48 nddPhecadliamaléculs stadstbue xxlsﬁ stably in
stably in a certain connection state, Therefore,
g as? @qs?@lrb@onné%m welPy §herPiore dhogns can betangriedly, gaélé‘lﬁd @ed

Elgégﬁgz&?r écf“fa}( P‘fo?@ﬁfélﬂ tlrle{?leig Qﬁ@y&l@EhtF&%u?cgnbustlon

i 0 ﬁ m Xin
hy dwyegearns of! hdtlhg ﬂde dnxmg gqrmd lﬁtid)gém adBquid @Ry e, asd further can be

for a |l agn erio f time. Accordjngly, appljication of
t heStefad Torcp Long @eu@f of fir. pgcupiaelvasticaior giiie gas 0 a rocket fuel
mang %(z%ﬂatbﬁke 4A%hiS AnRE:, ﬁfé%%ﬂ:&gbé& dERIR d5ata dl¥a11y contrlbute to

contribute to ‘space engi neeri ng 00531 I'n a
i f dplaee érigiueedngat eri al or regasified gas conposed of

ogen. an 5.0 en accordin 0 the esent
(0053 Sariigion & B lighid Sderl pE et o SRR Gneroseadnd
at @lygen I&ﬁ)’i’@lﬁ? k@thelpd&sehi 84érdionBS BiirnBho RarbosaRid R4S generated
gas I's ideal ean ener gy Furt her, mhat iS generate

as at atles mhﬁreﬁfrectbﬁrqudu rmtem@l omt%slﬁed ges is idgal clean energy.

?E?rﬁ% ,t%blt % %ﬁﬂeﬁa eﬁiﬁs ea],regﬁlt % co, %élg%?r* g g&asf% 1P pan 1nglsp¥nsable

C onpaeadl of hivyigh Beiap i @Slg) 0¥y BE BuraGpahé ll@@idtr@atérhﬁ or regasified gas
present inventjon. 854 A fuel forned of the

| | q@ﬂn@pqml af hydrogan anéiga@gm wogia%g ©dhppreent srveniiar-ogen
d
{0054§2p% gr?xtﬂebdak?fﬁc?% Hh@% ntéag%r z{]%r PJg?ﬁﬁQ& ées?% on? en{ I?yéifrogen and
70%xy<gbii bcavndiag tto tmcﬁresénngvamt@meat:amh‘lawﬂbuaﬁng\m emulsion (a water

0055 If the li,quid terjal or regasifjed gas
f;o } %gaé‘rf’ gﬁaluém@eaxe @&gsw PatED ¢ he
{0055 E r eﬁ“%ﬁkt 11(?&13 ?r{hft%rgﬂ ol & g§ﬁgd Gﬁl}'dp@geﬁaaﬁﬂ fok?%enba)écording

eating for only one 25 Set r so hi s~ sugges
t hato thépresérmumntian & isad, tungstemslbbl gesifigh by boatpngsfedomfy one

222%28@@? o TR RaRs ot gl Rl i S apisine e5F formPosed of
E}Fdr@éenoa[ndro%ggéi £dc8fallgg§> 166 PRA&R Gnhtiby ﬁam&n@whlgh energy.

oxygen according to the present invention thus
{0056éxt panethe liquithmetesiabyr, regdsifias gas chmﬁqsgd of Mdr@ngpm and oxygen
tra snut

t heacgggﬁngs%ttﬁaageﬁn o e R0 kY BER Y e s hdden

tgntm'ftﬁﬂiaﬁéle@kmfaﬁgaﬁh{dtﬁﬂ)ngﬁﬁ be eames & u@1fng the gas.
gen _and oxygen according to the present invention

{0057 h eeEhm@quWefOp menietring e hauidmagsieh ghicatifiedgas composed of
€l eﬁ%c{)?ge% g%‘?{%éx‘?aéc%dlhé ﬂ)uthg pfggérﬁ Ill@elntl% nb&Bibt 'bfe 'p%{/lded with a

gas
diaphragm between electrodes because the liquid material or regasified gas obtained

has an extremely low explosion risk.
{0058} The liquid material or regasified gas composed of hydrogen and oxygen according to

the present invention is useful as a fuel for a fuel cell, and has resulted in
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has an extrenmely | ow expl osion risk. {0058} The l|iquid
material or regasified gas osed of hydrogen and

oxygen according to 35 the present invention is

us ef|tltrasote FORE wWhedh R ghdsgdr bﬁ%' to7 %@ﬁ’aﬂ”&ﬁ%ai&%ﬂsir@%ﬂr@ hydrogen
12 electronotive force which is greater by 5 to %

t haas dafuelcase of using pure hydrogen as a fuel. {0059}

(005} g BTt Sh o i Gare iy o 8oL e it e bb g8 and oxyeen
Pr eslhididgVeeRd pRBert SnvéBBoM]s 1RSfUBEs BBy HAEHeTBr fMrelectric
gas electric 5 power generator. For exanple, electric

povRarwargsnajatear afwexampleuplpdtyic Rgwar Wpbgangrted yaspplying a

LS5 RSl O P o

ac Ccenthiode dfhyidiezdpred Ry gdnacesiditgtowhd pretdh® invRhieGs With the

of the material or gas adjusted to 0.2 MPa. An engi ne

wor egurecfitho matssial ongas adiisied t0 DghviBa afinengiae wogkesdy| b

of . sqyr

o TRy A ST R oo

li getﬁeﬁgylmumeifaf a gd_is ¢legas pf)\igacgega&tdr@queetéd.of hydr ogen

and_oxygen accordi ng t, the present_invention in a )
10060h; ghhslIEadprREabar staiied g %@P&P@dgtfthygr%a gndgxygep pepording to

fo rthF ?fk@%ﬁigﬁv&ﬁio}{ %ﬁ‘? ﬁ@' gdgxgprg%sla& StafBRGH ibg Hirk&idy %ﬁrat@ a fuel for

resu eduction o realized in d
per éngihes afideliclesanll otheymaghivarent i As aoésulf] wdattionnfiGOgean be

can be 15 achi eved | nstant aneously. {006 Furt her

¢ herefiizetin & Sog priod. Grd AR ARREN e iR ok bbativigming can be
hy i pa88d aithnPitke&dly. according to the present

i nvention can be used as a new clean fuel for home

{0061 s eFurthghithhliquit Imatetied ot tegasified gasofoniosgd ofhydsogeprasgd ampgen

gas, Realization thereof. is expected to €0 1\ the
mecdeop s & the ot ThiiRlion San BERES 8 pkl RN Gy o fine use,
pr eqBiRh wilvaeRitheplask bf ciBegAdes pfdpansghe! Rwalkdtidn thereof is
reference to exanples. However, the exanples do not

| i n§xpeetad tppaBeitthe poardiiush at all. 100631 An

el ectrolytic device (gas generation device) conprising

a vibratory agitation unit 25 represented in FIGS. 1

to ZExwmasplesded. This device is equivalent to comercial

"Hydr ogen/ Oxygen Gas ( OHVASA- GAS) nerati on_ Deyice"
{0062 e HreieAter dif Bgsens TOANIFECING %%rgf@ﬂf@.?qw WhthRierencs to

pro a | dEA S 1 j [

e BB I AR ALSERIE L YA e el B
{00633 nAnrbdctrolytinpleviat (gas gensratioredevieed comprising e vitaatoey agitation unit

i TegresRBe i K 0 2raFbn TR pSvERis ARy B § Chimercia
su p@{ydr@s{galr/@k'yge@l ©Gds (OIS ARG A Ceierstibh Bk RE” fhadlE8etured by

Asa result of vibratory agitation caused b}/ t he
JAPAN TECHNO CO., LTD.) which is a product name. In

an electrolytic bath of
this device, KOH aqueous solution containing KOH of 15 weight % at a normal
temperature was prepared. In accordance with device specifications, electrolysis
was performed while the vibratory agitation unit was driven to supply vibration of
35 to 50 Hz to vibration blades. As a result of vibratory agitation caused by the
vibration blades, gases electrolytically generated on the electrode group (cell)
-constituted by plural electrodes opposed to each other were changed into as small
bubbles as cannot be observed with eyes, i.e., bubbles of nano sizes. The bubbles

were dispersed into the solution and then discharged to the upper space of the
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vi bration bl ades, gases electrolytically generated on
the el ectrode group (cell) qﬁnstituted by plura
el ectrodes opposed to each other were changed into as

S "Béléctrmkbéaﬁ‘? a8 o‘i@é’i"f@‘éll@ﬁ a%ﬁhg/ Edmaidr B oBY 8Smpdse€ of hydrogen
bubbl es ‘of nano sizes. The bubbles 35 were dispersed

i ntand dxygelodte dneryablettitneyds scdystegedas emplhpediphish burns the
f the 13 th d K
2P ol sneare Pt dbh ad Bt ks Rl B8ig gl tugh an

oxmggﬂungmhe observable wth eyes, a system was
| oyed which buns the generated gas conposed of

{0064}1?/ dRm}enﬁ whivithe egpg ias dinped teropgh thg aldebolgaath arerte aﬁﬁsta?rbummg
O

t enRih ety dApsing chepisls tl&oﬁ?lﬁ aff alaplas ddthHechyse g gﬁ]s Brdlorless
oxygen In a state observab with eyes by dipping the
gasaltdﬁr@@@%er&r@nénté dlage Waich isnat ghssavable with g¥es 1§dangerous if the

col %[s 1?%!15—3’(.” e}‘{efglgﬂz R?éﬁgfld%ﬁl fstré %ﬂeﬂqﬁso‘ﬁﬂ'ag Iﬂo g)?Ol‘ﬁéHl occurs if

observa anger o
bur atomblrdbe bay weed mot B obﬂ&osPabIIﬁWhh egest eqU| r ed i nsof ar

as nho proble occ s i f a onbustlon e
{0065he ‘blsgasyum) Ié?é%et @ﬁs‘%’FCfﬁF@ a@age AR eI edf
by @on@ﬁ%&i&% test, Qﬁﬁﬁa{%ebcgﬂ @AQP&’ @ro t §§"f?ﬂll% g ah‘?ncﬁ:pendent
conpr essi on test age tes and a drop test
f ol admimishytieragencie BEALBAY G RIGSEARSH NS NEUddgency

U LDI NG RESEA I NSTI TUTE. {0066} <Conpression test>
{006655 A-PHRFEEFR e conpression test was carried out in

whi A'Tov’@ tp95§§1r€ emgfeegoﬁftest s easied oaid vsemmg@ Basodndd R&Fof
by el ec Ssis wat er under vi bratory |tat|on was

| n J sctregeni antl @xagag)a@t@yed byl elecimelysis of W@tea e yibratopedgitation was

pr esen
of AR B sl e oL SR Refet hics.
{ 00@73 udRf & pfpage bt 8 @b by kgt/hia” hypliepr €N ekplosiOAREAEEIAON
was carried out in a manner as 20 follows by
{0067 b3| M@r%\sm@ﬁceléy ﬂlaob@fs@ﬁf@selap CHNITPESIE test| WBsEaFigey Qg Bhg Branner as

test ToaPE A p e Pl B BB €M PATRIGRR Y s efore

A ﬂhﬂs@thb/tkbw erdssur€compresMah vast Gheil©pestate6f Wavesavdre as follows:
Open Valve E: Cose Valve F: Open Valve G Qpen
Valve H 384 58054l ve |- Open

Valve B: Close

Valve C: Open

Valve D: Open

Valve E: Close

Valve F: Open

Valve G: Open

Valve H: Close

Valve I: Open

Other valves: Close
{0068}  After checking that the valves were put in the aforementioned states respectively, the

low pressure compression test was carried out in an operation procedure as follows.

{0069} <Operation Procedure 1>

Open the valves B and E, close the valve F, open the valve H, and close the valve I.
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O her valves: Cose {0068} After checking that the

valves were put in the aforenentioned states

respectively, the |ow pressure conpression test was

car Ne@dositect \wattr RRE bﬁiel(aého@mg,eg BfokeR$ind)ab |a?é£\§1t port to a
{0069} <Operation Procedure 1> 35 Open the valves B
andgderationslevich ef ¥ ghseoniosehefhydiegensind oxgenandeed vgist to low

e alroste kY SRSl B g B8 cscharge i
gengpAtioitadRY 1 QBlo8d the valde Br@itRathl&fontbrdrodisshagded

oxygen. Feed water to |low and high pressure tanks by
{00705 | srgreties Brosedsedber punp, thereby to discharge air

f hot h ks, | . ' f
AT (R -
Di se/ixh figcéperdiRnvab@dutedl) Ko tHe6in( ferned & gbyeratidil vt of the gas

| ine) connected, in accordance wth the operation
pr oe@apased of hydsogeneand ipgery o rgonngct theretpehgas pincofiom the

devj f the f en.
ConE R yton 43618 BE e SATBARRSHor Y RLAUEMANG AV OCH |
{00719f Chse gasvatan aﬁcdé dpégf théyslve %e N Nexd, apey gerval OB {Ofxéd the gas
and open t

Cl ose the valv val ve A xt,  open t
val SERSEGOf ﬁgﬁogwn&gyg% 8 disghaee WytF G598 high and Tow
OoXy [ r - hi
or SR EREE SO B VIR X ol SSEAION o ANE N ofpater, and
t heinjiics theagag eomposedtod hydrageh andxeeen iifte thyatanisaompib thegressure of
of hydrogen gnd en jnhto the tapnks until. the e
or cbiatioradgs 0l Vidh FRsE ey SB pat Stpplehion e injection
{0072Y2l X&rEdBRI Yo E6MpREdi Ao hibh Brdsfir ¢ dsaBllodk® { 0072} A
rocedure for conpression to a high pressure is as
{0073§ol KOperatiof BeedureBper ati on Procedure 3> Open the
val ve C, and feed ter .to the | ow pressu ank b
! neOPgimsNaDe P ana S S g g v e B ek By W Y Presgoce
t hebdabdf pumplko 8oMPress He@ae i the iy 66158 MPand Cldseukovalves D and
con‘gl etion of the conpression. 20 {0074} <Operation
Pr oEawan eowpletipe A KOMRISFEIOR, and feed water to a |
{0074g| ggoﬁ&%ﬁéﬂﬁ%&&\% 4gaV| ng a larger capacity by a high
resstre booster punp, to conpress the gas. Conpress
t heOppars thdtevable B ahd fed water3s athégh preksubatank faving addrg@rcapacity by
capacity to 1Q MPa. Further, open the valves D and, E )
to aicngqéﬂrpmjgrevb&pg@r PYHIP:He Cﬂm@FFsﬁﬂ@s%’ér eépralﬁrésm?ilﬂsgdf‘aof a high
gre bi iBPtoPI0EPH! EFhARK, ople RS H¥es D and
to tetgguféﬁlﬁa@%qn%{rlléggi%g{ﬁnt& oéag%ll%gti?plpr esgure of ’ZOﬁteotZO es L an
MPaE to diselmrge vaee irt the highl pressufe tankl héving e graatemehescitp to the low

of the discharge eration of , this,operation

o ORI ks 1 U des AR ABAN SHEPIESSiop R REHF R 4 2220 MPa.
IS qhéRicRRE thel Vilve3 TS AR MBS ¥brhpletibh 8F ﬁ%@@s@ﬂé&g&, @peration of
hi gh pressure conpression test at 20 to 200 gf / cnk

was thiseperatibnquocesiotarhisirgpeataddintid a prgsletssininedpeesgutedglattained.  In

accordance with this procedure, a high pressure compression test at 20 to 200

kgf/em?® was carried out actually, and no explosion occurred.

{0075} From this experiment proved that a conventional mixture gas of hydrogen and
oxygen explodes when the pressure reaches 3 kgf/ cm? while a gas composed of
hydrogen and oxygen obtained by electrolysis of water under vibratory agitation
does not explode.

{0076} <Leakage Test>
On October 8, 2003, a “gas composed of hydrogen and oxygen obtained by
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30 {0075} Fromthis experinment proved that a
conventional mxture gas of ;Rydrogen and oxygen
expl odes when the pressure reaches 3 kgf/cn2 while a

gaS:] &HIPREEHIRE vibBY G OYRRH Ay R M BANN Aka bﬂ@fﬂiepbﬁade of stainless
el ectrol’ysis of water under vibratory agitation es

notstesk ($168)4){ 0itlY 61c gak eaarpesciids a:‘eugsp@su&obm@rk@ cm” and

oy it gol 2R GrYRRE EmBur i SROTE POL L BN, " The ens

fi|hgdtdidedan 938 s wadRsredBHAbOht rerfayerar 888 MalcRa| 2004 In this
(SUS304), with the gas conpressed to a high pressure

of white, 169 kgﬂ@n%wars kep poingad mrewq Besy gﬁu@ and never changed.

erature that does not SGay | Zi
(0077} ST RERT o Bl SR et S SR ET el 8 b Ly f BRdinary
yeﬂeﬂéﬂt(féglﬁ@é&ﬁa&mﬁﬁpﬁiemb& t i wadbcotdfiirined t}ﬂa@ﬂlek@ﬁés?lﬁ@gas
kept pointed on a pressure neter gauge and never

chalﬁ@}@rgea qlbfwm}t SrRAfiSparts of a pressure nmeter set

ours P B8R e Fp RSP Al Telgec

t hedeereagsthe @r@@ﬁre 4 gadpepostd el Hydiogemant @xygeﬁﬂfbraaned by
{0078} Conmpared with a ysuyal, case, of pure

whi @Wt@éséﬁlq @nd@a&@é%ow%@@l isdoundgiochale é%g’éél gl Stotage property.

Eltient] tat
o LS8 o SGRLE TRty N 008D N AP iy o s
f outnd theve fseavgossibiliy ©f bme'uenceectfcarrmg\ecqmpxpmdtqf hydpgers and oxygen.

act_al suggests that hydrogen and oxygen are not
{0079$nd%18 3‘% y in gas states but there is a

posgighi Ldrhyosed o%%cﬁ%gafiﬁqdqfxygem% £0ePaLRE g8l o M@léﬁﬁ@db of
and oxygen <Dro§ Tést> 15 A gas co@n‘;pose

hy dstaigkess sterd uodgrgleMRnaan the gesjcylmd@m‘ea@él@pp frmiéirposmon ata

and
dfi‘%@lér‘)f%@' 3‘&8& Sligrg?ené) g(elgggfcp °8‘8h 0{30 t(ﬂel ght of 5
{0080} n Alas @ﬁﬁiﬂl@ﬂ?‘@ﬂ) hiale ofgtaialRd §8¢1aT1cdGRHtH & 88k conBid8ed oA

gascllnder 8 L) made of stainless steel filled

t hydgogsa mg@e@ddrommw%@ew MR veaeypyean gsar.  The car was
CONPLFRIS %o tr&ugdoat %P%'[cﬁ'ﬁ?fraaygevg{ﬁl ?m%@ En ga-rmgulﬁf]gre}?@s%s while
ever a

drivento Fcul Fac tines in

par ippbyih@themaemﬁlamm bd en aydjrayy rgds betilsherearntednhad e oalocity of
as on ordi nar roads until the car reached ? el oaﬁ%év
0 trReble M35 BeusdieaBcH B AN BAR Y HARS pressure

gas I @nd the pressure of the filled gas.
{Oo%ﬁiﬂe 1%o&?rgustl on Test> 25 (1) Conbustion test on

{0081hi ghCnmbtrstmg"li&Wnt metal: FIGS. 9 to 11 represent
bur states of neta aving a high neltin oi nt.
Qovitinfishve Ssnpebinindfit Ptafudeloq Tor the”
C onpug loqp 1% Qéﬁreseﬂ*@gﬁ%}ng%tﬁ&oéﬂ}ﬁétﬁﬁ thab/ i § Rl fEzh BheltliWoiR. A

state of flanmes of a gas conposed of hydrogen and
device represented in FIG. 7 was used for the combustion test.

{0082} A photograph in FIG. 8 shows a state of flames of a gas composed of hydrogen and
oxygen obtained by electrolysis under vibratory agitation, and shows a sandwich
structure in which a blue flame of hydrogen is sandwiched between red flames of
oxygen. Flames involved no explosion and calmly showed a bluish white burning
state.

{0083} FIG. 9 represents a case that a gas composed of hydrogen and oxygen was burnt with
a distance of about 10 mm maintained between a titanium (melting point: 1667°C)

plate and a flame of the gas burning. The titanium plate was melted and gasified
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oxygen obtai ned by el ectrolysis under vibratory
agitation, and shows a sandwich 30 structure in which
a blue flanme of hydrogen is sandwi ched between red
fl apesn@heqikoen. Flames invol ved no expl osion and
cal My showed a bl uish white burnin state. 10083)
{0084F| GFI(D 19 eqpressatstascase thabe gasheomposerhe! Tydnggss and ekygen was burnt

aboN S0 esa R ataibeind bt oS ARETeigpe poins
poi ﬁ%@ﬁ@é@ and 31 Rh@b£thd ek BurhingMe ThE tdnkiurdtate was melted and

burning. The titanium plate was nelted and gasified 16
i nsgaaiftedrindweltythr¢eo®eandsFl G 10 represents a case that

d of h '
roossf, Sy S TBASRA Rl APRE AR RS et b
t anfvith 4rdidtamde toff BBoR A 0Rhm mAB@GEY bptvades aamthstenf(hingodoint:
the gas burning. The tantal um plate was nelted an

d . 5
gas?¥3086) rad ander flame ot the gavbwpwg. {bosmesteryed wag melted and
repr.esent. gas conposed of hydrogen and
oxy%ae'hhf?e[vz\;algfl tﬁﬂ?ﬁﬁ&%\ﬁ&?gmg& di stance of about 10 mm
{0086¥hui Rizabhdd platy@rirod usedhigsthe tes wedetas figllqwes. nt : 33800C)

rod and af| ane of the gas rning. The ngsten rod
was el t ed taHBm Rafs; ﬁ’é‘&lf‘ag@%‘l%&-%ﬂﬁ‘%éyseconds. 10

{0086} Si % d iy the test
were as fgﬁtglﬁm%&ﬁgtﬁ%ghlﬁ%mqgl@%: }{g%rqﬁnn(g 150 mm x 0.5
mm (t) Taohgstemmop! 32enmMb mm x 150 nm x 1.0 nun (t)

Tungsten rod: 3.2 mmd) These nenmbers were cut test .
peathkese mambernveteequt frshpessess and Bckenplafasican pe swtdntagjeces by the

t he . ning in actuality. {0087}
A b%ﬁ?ﬁg{ﬁ%ﬁﬁgﬁgﬁ%lgg%ﬁmﬁ% conventional m xture gas

{00870f A\kEHE fenagedatoveydahe c@dstitonad mixigrrgie df hpdrbgerndioldxygen
1200 to, 2500C t hough the burni ngb t enper tl{l)re .varies )
dep&ases iwgeerided 1o be abgut HG0g0 2A00 ug:lm%ﬁi Hiing temperature varies

f ﬁ ﬁ%ﬁg@g%’n érﬁ%ﬁfﬁﬂbp rak ﬁﬂ%@:ﬁfehgggﬁﬁ&%{uréz SafRLh e tungsten

Ve co tion test, rhing tenperature
wascambt bom2lede Ihitighatrove gomb0ogionde200O Butniegteipatatwt was set to

t enpehigherey Bt Pobbtt ful s stlesphvaibtgdnidi ees.
{OOSSZXYQ%IIQ% Amsdatie offhR “glta§ 8dniSdsed BPBRdroyd ARt &(57%8% (&btained by

gitation'is as relatively | ow as about 600 to
As eldetsdysibeudelyihratory agitatias icasrelasivglpilew B gbous AP ¢/ 700°C.  As

d di. bj ..{0089} Th d
o " ar B o ! Sk nibh R AR SRR Bt
{0089Y1 bTRE Bavconffosedbt dfdrOgen@ dxgdidobtsinédBy ple€s6lnéis under vibratory

I nvention burns w thout consum ng oxygen in the i
at megiptieoniaecqrfing t%ﬂleavrfe@@mnw,entwﬁﬂw Wihout egnrsuming oxygen in the

gener atipn. at..a gdj 3 r
LT Y T T O
hanBgmet #host small that the discharge port could be touched by hands without

feeling hot just after the completion of the combustion test. ~This can be regarded
to suggest that, in case of the gas composed of hydrogen and oxygen obtained by
electrolysis under vibratory agitation, a chemical reaction occurs from a mechanism
different from a mechanism of the conventional combustion reaction of a heat
generation type.

{0090} (2) Costcomparison in a steel plate fusion cutting test
For references, Table 1 presents a cost comparison between cases of cutting steel

plates (12 mm) respectively by using a gas composed of hydrogen and oxygen



feeling hot just after the conpletion of the

combustion test. This can beyegarded to suggest

that, in case of the gas conposed of hydrogen and
Oxy&ﬁﬁanchyaH@@tgol?Ms ﬁgdéi"lv?&ﬁtro%l' ¥SitaSioHNA@ran Oy RhOLYs.  The gas
agitation,” a chemcal reaction occurs from a mechani sm

di f dcemmased 6f lqmregmmkimygem Qijtambpbby: olgoteolysipnader vibratory agitation

oML L38y 8251 L Pl e RSB Bt e o

tes&xﬁg&m@ggerences Table | presents a cost
ari son between cases of cutting steel 35 plates
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hydr ogen and oxygen 17 obtained by el ectrol ysis under

vibratory agitation, Manta@lrifEedsy! ¢ TRsORS oxyidea W | Total cost
conposed of hydrogegn and oxygen obtai ned by

el ectrol ysi s under vfpbg@tcmnyuragi tation was found to

r espt—trn—cost—redt —by—hat-f5—=¢ red—wththe

caseAﬁgyEQ?ﬁﬁ;an a§g§;7ene gas. ?%ggl} [Table 1] |*/64
Manuf acturi ng cost [Cost for oxygen lqsgqltagt@éd)cost
for| gas consumed Adetylene gas 18 7 57 7 Y76 10

(115Crs camposadefl) CGadl Bbnposed of 1¥323.9¥32. 95 Y34, 14 | ¥34.14

hydf n and (65.9 |liters used) oxy t.aj b

el ec &gﬁP §ﬁ?dunder 15 vibratory ag?&g?ﬁg%Q%%@gZ}y
Conﬂgxygeﬁgbta&@dqu axygen, oxygen in a commercially
aval | abl e oxygen gas cylinder was|used when burning
t he| eleettaly8nundgss. Mhen burning a gas conposed of
hydf %ﬁﬂm@%,n Xxypen obt ai ned by el gctrol ysis under
vi bratory-a I on, oxygen as a 20 conponent of the

gas was used. {0093} In order to accurately specify
conponents, devel opnents in a dedicated anal ysis )
{0092¢evCorcernitg u&fz WeoXygem Py Se g Ganamerciad] yavwsq%wwyn gas cylinder

TS o e HhiRR sl QUL 9, SO DG EBLYZRRLa of

an uf' enper Hi5 % was a possi

pr oMy difgereatidsixgpeeoisthined by ke golykie Iind# Mpanirahgitation, oxygen as a
dedi cated cool i ng deV|ce capabl e of cooling 25 to
- 260unpRpsnHeiiBe speanw®dmanuf act ured, to |iquidize the

as
e e R
desdgriedhddao die $)prb1fg9nt ama vieec orAb aatempotary] gle'asmmeas aong &s liquidizing

not el bhjreltegt Sheodi e Enbr ALt Ris e & posbilityof proving

existence of new molecules. A special dedicated cooling device capable of cooling
to -260°C was developed and manufactured, to liquidize the gas composed of
hydrogen and oxygen according to the present invention.

{0094}  This liquidizing device was designed to display and record a cooling temperature
and a pressure of a gas on real time, and had noteworthy features that an inspection
window of about 40 mme was provided at a lower part of the device, and that a
transparent grass tube of about 15 mme for containing a liquid was set inside, so that
a state of liquidizing start, conditions of a liquid, and color tones could be observed
on real time with eyes through the inspection window from the outside of the device.

{0095}  Observation with eyes was intended to prevent mistakes in data analysis dependent
only on pressures and temperatures because of the new gas.

{0096} Next, a new dedicated liquidizing device was manufactured for the gas according to
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wi ndow of about 40 mmtp was provided at a | ower part

of the device, and that a 30 dransparent grass tube of

about 15 mmtp for containing a liquid was set inside,

SO 8 ?Yesex?t ifVedtien, Xndld Gl Bq Rl BIe e SRMichirRASuPordach of a

l'iquid, and col or tones coul d be observed on real

t i nengle bkygepess aind asigblethyerogengast i on wi ndow from t he

ut gt de .of. .t he devi,ce. {0095} Cbservation with eyes
{0097%&8&}1 nﬁéﬁlﬂgﬁlqg& sd’f‘%l%@ﬁ¥éer?i%atgakes in data anal ysis

deppndesfore Qg AR h@Ss a6l el RE Atht IS T TRAIGE
B re g3"5b {Og)gy%é %s ice was

of t'he new gas. xt, a new dedi cated ]
| i qesiodiidAonfSAE\in@dvangs. mAmexaeegasdvasdlowaddnigahbe cooled device

' tg 18 t ' i . e
ORI 12.P% Moy R S0 QAR BBl Ay, pigidiie
of st cﬁ‘ioﬂ?g@ WiY@eie DR bytécRasing Heeooblif RpgRrg@s.gradually in
{0097} [1] Liquidizing a single oxygen gas 1) Before
f 1 ovgnspfd. Hife oxygen gas into the device, the inside
f i i - iy .
(009881 e A8 Yo BB Ll BN RSt o

0. 2ZcdviRhbabbsengdsvit ews fahethefingReticrewindow. ( 2\ laquddthdreof looked
cc/mn). Alj, uh)gi zing test of oxygen was carried out
by EespEsailyHeithdicooli ng tenperature gradually in

100995t €95 &L 1R QrhpCranir O QA8 Furfler HeQUALN 7t Hds ?ﬁs@f&eﬁ%ﬁﬂ %@s :’I:leat crystal

-183C exactly according to a theoretical value an
coubliduéd obgen ieh nedr R2257€sstdntadindephsitingyspé the entire liquid oxygen

wi ndow. _A |iquid reof | ooked transparently |ight
bl ugyst?@@%?tqag)fu@%ﬁg tenperature was further
{01 00?j echrag @y cddfint@sy (ABABEWE theeinPe@NBS wab BfadGalSindteasedlto
i qui d oxygen from near -225C started depositing, and

t hecampletely gastfmodygstygen crystallized at about -230C,

01017 ¢,odr detwiliajei Grafidliith difireacea 1o compl etel y

gasiy y A%y @R ase{ ¥k ked, Zhe tnisiddiofit degrice wsrgbrd to -240°C in
hydrogen gas: 1) As 1n the case of oxygen, the. inside
of advanereviABydipgercens|vias subiectzd dee huidrogen Higridizing test under 0.2

hvd . _ e

B

s ee%miﬁmhhls&p@l eﬁo.ea?tt.n gThdrg liqoiﬁlﬁziimrvhiQOmﬂ diroen about -252.5°C
radua insteps of 0.01 C. T i qui di zi i ch

gt aP¥astly %?C&ﬁﬁha% 85% thegsﬁzl.cslcva?@%mﬁ] be a‘asgb‘iﬁaiwzi'a’n%&ygfloﬁl the

_theﬂlrsﬁéc!ti‘éﬂlwif{@d le could be observed with eyes fromthe

I nspection w ndow. {0102} 2) A color tone of the
{0102k i qBj dAlcoblkeaodnecaflthe ligsid lasiddtcobmrkpaamhiranspfeft0 103}  3)

(o105 51, S0 G050 B AR At P I B s
hy 126884 AadilyitTeBafyall Bairoy@s tApRlitiitrg B8ewas thus finished.
{0104} [3] Liquidizing test of a gas conposed of

{0104hy dF3dgdrquidiziagdesterf azgad compassidfafihygrogen and oxygen and regasifying

test of the liquidized gas according to the present invention:

1) Asin the preliminary test, the inside of the device was cooled to -150°C in
advance. A gas composed of hydrogen and oxygen according to the present
invention was flowed into the device under 0.2 MPa at a gas flow rate of 200
scc/min while decreasing the temperature gradually in steps of 0.01°C.  Then,
liquidizing started from -178.89°C, and a “colorless transparent liquid” could be
observed with eyes.

{0105} 2) Although the temperature was gradually decreased, the liquid stayed as liquid
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eyes
{0107yr addualhereafessr

test of the liquidized gas according to the present
invention: 1) As in the preljigrinary test, the inside

of the device was cooled to -150C in 30 advance. A
gas,(OEReGD & oEMgﬁ 89&?5@]’@/69&’@@@%@%{%%%3?& of N§uid oxygen
present inven |on was flowed into the device under

0. 2stm>ad@psmngas flowrate of 200 sec/mn whil e

(0106 G P, R RGNS iy SR do rY T T YERGR i ver

C%t@féd%%% LR RsPay Rl whd iilodseréqibtciibe obser ved with
35 { 105&31 2) Al'though the tenperature was
a

sameheraths wachnachlaQV alyé@asa% tq gagify dhergprs composed

and sed no de oSi ti on t
whi & (ngifci,gbcp a?lnd O genquccg 31%}8 glﬁey Erg?e V%gté(glo gﬂ%&lsxgasasttored into
{ Olﬁﬁ@}ga%ylﬁidéi herhe rk 1ﬂeﬁ?ﬁ§ wab bl e aCMﬂieﬁt?hS&df vas brought
255C. However, the Tiqui st ayed as |i qw d,
e

and
Cr yREQEONRES Wit f%@geﬂplédmamum metab [ 'Bhyzthepetal was observed to
The e was gradually increased to
gasflsf%{ Eiédusfi}ﬁg?)corrpose%ts}fgf hydr ogen and oxygen

{0108accp diliguidiziigestpfaseinturé passoftiydrogewhind bxym stored

Into the gas cy|inder. The regasjfied as u

andia 11 GHE PR ans IRGLBRIIS) oGS CORPaE dhpiogen and
for,

obs S FR B Erding e B B o AR *@ﬁ&%ﬁ%ﬂm ygrogen and
{ 0168)geh. A cdmmericdhllyiaveilabdshydrbgen grsyend lae:og)aser@ally available

hydr ogen and oxygen 1) In order that the ... ..
Y O ReRRRE TP I BE yaLn ¢ BHBRET dsrerhyd Eisth eehiere Tavidized ina
OXYSahnAaS Ab&HiBed EEbvfeheAFl&ﬁ&ﬁB&g 'téﬁ(ﬁé‘rﬁﬂu%‘th@feﬁf %és mehRRd, and a
a mxture of hydrogen and " oxygen, ‘a comrerci al

avatdlabdfghtlidvidired Hg?é@laémas abssovader Prepdr yetangpf pp@p@res is
oXy as, wer.e . e nner d :
o) S did Bl P B HB TR PPREN 388, | Qhig oot ves

aboy @iscdVvery.qui di zi ng tenper ature ther eof vvas neasur ed,
and a color of the liquidized material was observed,

{0109 oPkr Asén thermgeliningpeissiuthe dnside oftbadrvies was gepled to -150°C in

L L PR IR 6 RN Gkt oy B it
pr ehvailableloxyp&sgas wdre ﬂbmd tieto e ddvecedmdblc@Z\MBa atqmk €ldw rates
to -150C in 20 advance. Thereaft (f&%erc aI I

av afesBestiaehadiustidio g49 seriginioz ok %walinrlé%li xygen while
OXY @&dle tﬂ@fe?n ekﬁ%%ré&faﬁ@ﬁ?ﬁegseé/f (P@ld@"del"heg l?qd}@%mg started

at gas Gw T at ectl djusted to
secfoim-182.500, chndgeﬂnqardobfligﬁt blme fhich lfscarcoh)ryo@ &aqurdkuxlygen could

dec ng the tenperature gradually in steps of
E %ge*i"??él th 8¥8§i di zi ng started from -182.50C, and

{0110? "By %&h‘ﬂoﬁ%h {h'e%}h%é%bﬂd?e W g a3y eeRlagdd, tHe 1iqémlgt)gyed as liquid

oxygen" cou e observed wi th eyes.
Al t hmhgplms@d]eo tlepositioatodi ceystehsvagr atdi® C;@tcr@ncrfeerw@ll ofljgaid oxygen

I|qU|a9[88 1qlgas liquid

{0111} 4) Further, the temperature was decreased to -250°C. However, the liquid yet

stayed as liquid, and crystal was not observed at all.

{0112} 5) From the above, as expected, the liquid material or gas composed of hydrogen

and oxygen according to the present invention was proved to differ from a mixture

of hydrogen and oxygen.

{0113} [5] Liquidizing a gas composed of hydrogen and oxygen generated by electrolysis

of water and regasifying the liquidized gas:
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and caused no deposition of crystal even at -225C at
which crystal of |iquid oxyggn starts depositing.
{0111) 4) Further, the tenperature was decreased to
39@1 reg a{sﬁ?ﬂg' AHE 1HETked t%Qh@é Og%ﬁel%ﬁoh Ui Héberibed
rystal was not oObserved at al 112} 5) From
t hebabobe masbeeaqp@cd twla gasrgenkiatpdi fobmanb pihgl gay gegaration unit.

f drogen and oxygen according to the
{0114}p ggﬁ ?dpi%\‘?‘ 1on was proved to differ froma m xture

of ThedbReRMea Bt AR theQidhid mhfelial biths @biﬁpﬁ&d&)f@@&rogen and
conposed of hydro en and oxygen gener at ed
el exygel g@pghngm ¢ pmmt nn@naom,e’gagh hgz‘rer@etl l@@nﬁrmed through the

i di zed di
AT e e
Jgéhaﬁwxﬁg%naﬁaém@ﬁktﬁ@da gas generated from any
otherwg eneratlon unit. é¢ Concl usi on:. The
hg@l

{0115¥ ol@)o iing EEpeAEs ﬂ@reqf h%abqutqnm Grarhaeh isi2 “Bighghs
co » according to the
prggg‘]gpﬁéégy%%ﬁggﬁ%ﬁﬁﬂtzgegé ﬁ confirmed through

{0116} heb) akoideidak@est it solotless tsamparrbﬂit” rolor tanet hat t he

f d of hyd
(0117 rine Mg gierEy RS A | Hala PGB Ae.
{0118# heg eofltléulﬁcgﬁ@ g‘l"érter é(t%ﬁ:%%@ﬂ thﬁf(?rﬁg? ! |98 6en accordlng to the present

t han oxygen.
{ 01ihG3ntioh startsi gqu)dng e tie teraperatute corakesgs be hlgher than the

transparent” color tope. {Q117} c) "N - .
cr JRBR P seaatis: o Seatingd el s bperehpapaiptin sptantally
-25@95211{194&&@ 69 kbR Helrgioditiamt eri al conposed of
hydrogen and oxygen according to the present
{0119} nv@ntCanvestienally, opygien wﬁ@ydxhgen gemeratashivem elagtrelysis of water are

 DohEREE AL 0 LR RN HEbAEIRLA smvoscd ot ydrogen

i éﬂdaix@géﬁlﬁ&bﬁﬁﬁ%ﬁi thy pﬂe@eﬁthﬁva‘hﬁﬁﬁ’ isedkiigredso beﬁ@bﬁxpound

being gasified 119} Conventional | y, oxygen and

hy dicoying ag@@mlgtpb/d nfewdmnéwé exygsmyaaf hygrogga mearh% various tests

coqﬁ:g %Q¢%9 forma mxture gas thereof. However, the
NPoOSe il hydrogen and oxygen according to the

present invention is considered to be a conpound

formng a conpletely "new bond of oxygen and hydrogen”

fromthe various tests 20 described above. 21

{Cainms} {Caim1l) A method for manufacturing a |iquid

mat eri al conposed of hydrogen and oxygen, 5 wherein

an el ectrolytic solution containing an el ectrol yte of

5to 30 weight %is
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el ectrolyzed in an electrolytic bath by use of an
el ectrode group provided at -an interval of 3 to 10 nm
in the electrolytic bath under conditions of an

{Clainghyectric current density of 5 to 20 A/dn2, a bath

tenperature of 20 to 70C, and strong alkali, while
subjecting the electrolytic solution to vibratory

agig@%}r‘?\ﬂ and a gas conposed of 10 hydrogen and
oxy }ch is thereby generated is Iiquidized by

C00lA MBthod &4 Rhmfadturliea M0 Qehtéredl cm@us‘ea@tfuryaﬂ@ge@and oxyger,
l'iquid material conposed of hydrogen and o tyﬁg

accovhgreigan ele@ur@lm: 1olum¢@ta1nmmér¢lq0trthtw tocp & weight % is
gas S y

O ARG R PRSP I A0 OB Bt

0. 5 ittBaval oﬁﬁoal 0ind} infkhe elﬁ&tdl?ﬁic Be&h uAddTbaditions @@naelectnc current
liquid material conposed of hydrogen and oxyg

acc dﬁ@ﬁlﬁgaftSdoaoaﬁfmnl a bl re@mratméﬁ 20ite P G- o @tr@mﬂealkah while

gas C
o ot ERA3E R lectWiP HAIANE B Rl Y EFiYon-80!4 B phposed of
man by éwige kndjodydenouhich m&lhaéb}agerxemm éiduidlizeld yoetrooglimg.
and oxygen according to claiml1, wherein the
condition of strong al kali corresponds to pH 14 or 25
”Dr§€la.{r1922i m 5} ‘A device for manufacturing a liquid
ri onposed of hydrogen and oxygen, the device

bei rithemsahod for nma&tctwinggl ltdued metehigbicdngposadinlifylrogemi ang oxygen
t he I| id 30 nater ording.to claiml, th
dov eI Feffhds Whgssi Sheh MabRiife fredapidoapt hydrogen and
el eqki Q4L c8dl ?Eﬁyﬂn%dwﬁl{ thRbrétRIof Me g sét 4t0.119 03MPa.
in the efectroly bath; (C) a vibratory agitation
unlt for subjecting an electrolytic solution in the

fé]f% gl ytic bath to vibratory agitation; 22 (D) a
un| ol l ecting a generated gas conposed of

hy drogenethod foR pv:geficturiigth l{idaid ﬁlawﬂial cémposkd qﬂhﬁﬂrégd’mgand oxygen
the coll ected gas conposed of hydrogen and oxy

coolaceryding to clagm rh, Bihergin, Mi@n élCIHﬁiﬁ@Pg the 28% ﬁ%@g%iﬁd@f hygrogen and
hydIRgELh, 8681620 (WASEL IsePBAH{ACt ur ed by the

met o ring t I'qurd material conposed
of hydrogen and oxygen
{Claim 4}

The method for manufacturing a liquid material composed of hydrogen and oxygen

according to claim 1, wherein the condition of strong alkali corresponds to pH 14 or

more.

{Claim 5}

A device for manufacturing a liquid material composed of hydrogen and oxygen,
the device being used for practicing the method for manufacturing the liquid
material according to claim 1, the device comprising:

(A) an electrolytic bath;

B) an electrode group provided at an interval of 3 to 10 mm in the electrolytic
bath;

© a vibratory agitation unit for subjecting an electrolytic solution in the

electrolytic bath to vibratory agitation;
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according to claim1. 10 {Aaim7} Aliquid materi al
conposed of hydrogen and oxygen, wherein the hydrogen

and oxygen exist as liquid materials under conditions

of -0 tQunigRBCoRBHing 4 Lndfikd deglcbmpBsed ok hylifelai Hﬁcﬁéxygen
A net hod for nanufacturlng a regasified gas conposed

of lydrogen and oxygen wherein the liquid materi al

compesed of .h oxygen, which is
mandFct uf ool 1 1RRE A BR KSR gttt pimidhagen and oxveen
Iququﬁﬁﬁgrlal conposed of 20 hydrogen and oxygen
according to claiml, is stored and thereafter
gasified. {daim9} The nethod for manufacturing a
reg ffl 9 gas conposed of hydrogen and oxygen
acc 8f%§ to claim8, wherein heating is perforned
whemn Basd atdal thapdded ld)lfﬂy@x‘é g&RireY dx8iges, ontiicls Bdnafufactured by the
hydr o en and 0 ai.m 10} The nethod_ for
nan ghdka ayap@@@guthq bapid matrishperareped of hyérpggb@d oxygen
and rding to claim9, wherein the
tenpgéégﬁge g?ﬁ?ne liquid maiterial is returned to a
30 normal tenperature by the heating. {Caim1ll} A
devi ce fgg manufacturing a regasified gas conposed of
hyd é@gn nd oxygen, the device being used for

P aG{ [iGlifl hatdifal H@@Bﬂ&g&g yﬁ atd SioB, v &R lfl}l’a’i'ggen and

gas 35 conposed o nd oxygen accordi ng t

cl aioxygen dxist asl hquldenzdcm:ls usdemgoncr_iﬁons(oti) 19hto —250°C and 3 t0 300
el ect /olytlc bath; (B) an el ectrode group provided at

an i“#'&8f%al of 3 to 10 nmin the electrolytic bath;

(C a vibratory agitation unit for subjecting an

el ectrolytic solution in the 65 electrolytic bath to
V|bﬂahun§}ag|tat|on (D) a unit for collecting a

o B BR SR RAR hedE B Ao R Y rpeha Brveen,

hy drva@edin aedi Xy gRferiabyorapsed 0@hy drbgerpandrixlygégwhich is
storing a liquid material obtained by the unit for

i qunau cﬁged By the methpdformanifactyrgng the Yiguidmyatagalcamposed of
lig Lﬂyﬁro'ﬁ@ﬁ ﬁﬁd Q)ngen according to claim 1, is stored and thereafter gasified.

{Claim 9}
The method for manufacturing a regasified gas composed of hydrogen and oxygen
according to claim 8, wherein heating is performed when gasifying the liquid

material composed of hydrogen and oxygen.

{Claim 10}
The method for manufacturing a regasified gas composed of hydrogen and oxygen
according to claim 9, wherein the temperature of the liquid material is returned to a

normal temperature by the heating.

{Claim 11}
A device for manufacturing a regasified gas composed of hydrogen and oxygen, the
device being used for practicing the method for manufacturing a regasified gas

composed of hydrogen and oxygen according to claim 8, the device comprising:
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{daim12} A regasified gas conposed of hydrogen and
oxygen, which is manufactur by the nethod for
manuf acturing the regasified gas conposed of hydrogen

and @yygepn elbsrd$Op&hNg to claim8. {Caimi13} The
regasified gas conposed of hydrogen and oxygen

accdBdi ngan eleetredergrawp prowidsd @t an jatvadgén tadl norygthe egstrolytic
not sthk;)st antially react with each other under a 20
pre dtte of 3 to 300 kgf/en2 but exist stably in gas

stat@y i NadivMmbal agiaibiiflié for subjeb@iganlddctAdIftitadolmdindh the

Is conposed at |east one of the liquid materi al
comstestralyse batade gurtoraggitaieigen according to claim6
or 7and . L :
ey e
car @i ¢ aohid fgdiuadizial thendvlleeted Rug tomygbsed of hydrogen and oxygen
by cooling;
¥ a unit for storing a liquid material obtained by the unit for liquidizing, and

(G) a unit for regasifying the liquid material.

{Claim 12}
A regasified gas composed of hydrogen and oxygen, which is manufactured by the
method for manufacturing the regasified gas composed of hydrogen and oxygen

according to claim 8.

{Claim 13}
The regasified gas composed of hydrogen and oxygen according to claim 12,
wherein hydrogen and oxygen do not substantially react with each other under a

pressure of 3 to 300 kgf/cm? but exist stably in gas states in a metal container.

{Claim 14}

A fuel which is composed at least one of the liquid material composed of hydrogen
and oxygen according to claim 6 or 7 and the regasified gas composed of hydrogen
and oxygen according to claim 12, and generates no carbonic acid gas at all while

burning.





