Europaisches

Patent Translate

European

Patent Offlce

Office européen
des brevets

Powered by EPO and Google

Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant

or financial decisions, should not be based on machine-translation output.

DESCRIPTION JPH05134098A

[0001]

FIELD OF THE INVENTION This invention relates to a method for electrolyzing heavy water
using a palladium or palladium alloy cathode to produce various useful elements such as
indium and ruthenium while generating heat through a nuclear fusion reaction catalyzed by

polynuclear deuterium atoms that occurs on the surface of the cathode.
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[(READDE] xFERIZ. BKOEBREAEICEVWTINSDILERIBNS DU LEREERZER
L. ZBEEREICEVWTEET 33/ EDOEKREFZMEL TEIRMERDICE DREACHICA

IV L. WTZULEBAOBERATRZRET 2 HEICHRD,

[0002]

PRIOR ART It has been known that a nuclear fusion reaction can be induced by electrolyzing
heavy water using a palladium rod pretreated with deuterium gas as the cathode, platinum as
the anode, and LiOD added to the electrolyte. It is believed that the deuterium (D) in the heavy

water causes the following nuclear fusion reaction:

[EkEM] CNET. FOEKRARXTUELIENS DU LEZERE L. BEZHEEE LT
RBL. EFEICL i ODZRNINL TEKDERZITO CEICKDBRRMERICHERE LTS Z EHH
SNTED. CHIFEKFDEKE (D) HTFEREOLSBERMERIGZERT Z3HDLEINTL

Do

[0003]

D + D — 3He (0.82MeV) + n (2.45MeV)D + D — 3T (1.0MeV) + p (3.0MeV)D + D — 4He (0.08MeV) +

Y (23.8MeV) (n: neutron, p: proton, y: gamma ray)
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D + D —3H e (0.82MeV) + n (2.45MeV)D + D — 3T (1.0MeV) + p (3.0MeV)D + D —

4H e (0.08MeV) + y (23.8MeV) (n : MEEF. p (BF. v: HUTER)

[0004]

It has been reported that abnormal heat generation is observed due to these reactions, but no

reports have been made on other reactions or the production of other elements.

CNESDRBICE D EERADHBINSG CLIFRETN TV BEH . MORBKRUMDITEREDERK

ICDWVWTIRAIFRE SN TULVAEL,

[0005]

[Configuration of the Invention] In response to the above-mentioned previous understanding,
the present inventors discovered that when palladium or a palladium alloy that has been heat-
treated in advance in a vacuum at 800°C or higher is used as the cathode, and heavy water
containing a supporting electrolyte is electrolyzed using platinum as the anode, the surface of
the cathode material is surrounded by deuterium atoms, and a nuclear fusion reaction
catalyzed by the polynuclear deuterium atoms occurs on the surface and/or inside of the
cathode. Along with heat generation due to the hydrogen-catalyzed nuclear fusion reaction,
useful elements such as lithium, beryllium, boron, carbon, oxygen, fluorine, neon, sodium,

magnesium, aluminum, silicon, phosphorus, sulfur, chlorine, argon, potassium, calcium,
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titanium, vanadium, chromium, manganese, iron, cobalt, nickel, copper, zinc, and rubidium
are produced, and the palladium at the cathode reacts with deuterium or electrons to

produce indium and ruthenium, thereby arriving at the present invention.

[RBAD#ENK] LERDOELSBRINTTORHEICH L. AERAEFIZ. FH80 0°CULEDEZERT
BUBLINTGDVLRIRNZDOLGERZEEE L. ARZHEBE L TXEBREZEET 5
EKDOER TV BEMEOREZ EKREFTIE L TEEBXRERY XIFAERICTSKED
BKRFEFzMELTIRMERIGZEREE S . KEMEZRMERIGICEZERACHICUFY
L. RUUD L, BR. RE. BR. TR R4 20 FRIUDL TR L, PILIZD
L BR. VY. BRE. BR 7LD AVTL ALSDOL, FERY. NPT L 04
A 8K ONILE, Zw 7l 5. B, LEDS O LZFOBRATENER SN, FBEERO
NZIOTLHEKRFLIFEFERIGL. AT LRVILTZUVLDERENZ e ZzRE L.

ZK%EE ‘:EUE L/ TCO

[0006]

Therefore, the present invention provides a method for producing the above-mentioned
useful atoms together with heat generation by electrolysis of heavy water containing a
supporting electrolyte using palladium or a palladium alloy that has been heat-treated in
advance in a vacuum at 800°C or higher as a cathode and platinum as an anode, thereby

surrounding the surface of the cathode material with deuterium atoms and inducing a nuclear
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fusion reaction catalyzed by the polynuclear deuterium atoms on the surface and/or inside of

the cathode, and generating heat through the reaction.

fe> TAFEBRIZ. FH80 0 CULDEZERTHUMB LN DVVLXEINS DU LAERZEE
EL. BEZHEME L TXHFEREZEE I 2EKOEREZTLV. BEMEOREZEKRFEFT
AE L TRERERY,/ XITHEBICTEREOEKRRFzMEE I3EERI0ZEREL. %K

IMCE DEREHKICEEDLSBERRFERETBHAETH D,

[0007]

When heavy water is electrolyzed according to the above-described configuration of the
present invention, the following electrode reactions initially occur: anode D20 — 2D+ + 1
/202 1 +2e- cathode 2D+ + 2e- — D2 1. However, as will be described in detail in the
Examples below, after a certain period of time, abnormal heat generation is observed at the
cathode, and the above-described useful elements are produced by nuclear fusion reaction of
deuterium atoms, and indium and ruthenium are produced by reaction of palladium atoms

with deuterium or electrons.

FEEAFBOBREICREL. BEXKOBRZITS . HPNIFUTOEBRIGHER D20 - 2D+ +1
/2027 +2e-fE& 2 D+ +2e-— D2 T HEHRET 2H . BRICERBICFFHEICEEH T IED. HD

BREORHEOE. BERICEVWTERECEANREIND CHIC. EXERFORRMERMICED
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FROLSBERREDNERIN, FNFPIVLRFHEKRTFLEIEFERIGLTAIVI UL
RUINTZOLDBERINS,

The mechanism of the nuclear fusion reaction in the heavy water electrolysis of the present
invention has not been fully elucidated, but it is thought that deuterium atoms surround the

surface or interior of the palladium cathode, and the deuterium acts as a catalyst.

FHERBICH T ZEKEETORMERICOEBIITDICHATNTORVDA BEONZ DU LK

H X3RNz EKRRFHNEE TS EICKDEKEDAFEE RO,

[0008]

2D+e+D—>4He+il1+2n2D+e+D—>4H+il+d2D+e+D—4n+i2+d (whereDisa
deuterium atom, e is an electron, 4H is a tetratium, 2n is a diatomic neutron, 4nis a
quadruplet neutron, il is a single neutron, and i2 is a tetratium atom). A deuterium-catalyzed
nuclear fusion reaction such as the one shown below (where r represents a double proton and
d represents a deuteron) occurs, and along with the heat generated by this nuclear fusion
reaction, useful elements such as lithium, beryllium, boron, carbon, oxygen, fluorine, neon,
sodium, magnesium, aluminum, silicon, phosphorus, sulfur, chlorine, argon, potassium,

calcium, titanium, vanadium, chromium, manganese, iron, cobalt, nickel, copper, zinc, and
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rubidium are produced by a multi-body nuclear fusion reaction via the palladium cathode, as
shown in the formula below. It is also thought that the palladium cathode reacts with

deuterium or electrons to produce indium and ruthenium.

2D+ e+ D—>4He + i1+2n2D+e+D—>4H+ i1+d2D+e +D—4n +
i2+ d (P, DIFEKEREF. eldBE F. 4HIFMUEKKR, 2nIZZEFMF. 4nlIMEF
M. P LIEE—a b2l 12IFZEA b, dBEBFERY) D& S BEKEMERRE RIS
MED. CORBMERKICEZEBACHIC. BEBONS ST LEN LESEKRBERISICE D TR
ICHIRLIERD KL SIS F I L. NUUDT L BFR. KRR BR. TvR. %420 FRUTLC
TR L, PILEZOL, BER, V>, BRE. BR. 7ILd>. AVTL, AILSTL F4
Yo NFPTUL vOL RVAY#K NIV Dy b B8 EBiA LED Y LEOERT
ZEERIN. FIREEBONZDILNEKRFLEEFERIGL. 1T LRVILTZI LN
SREIN3PbDEEZXIS5ND,

However, the method of the present invention is not bound by such a theory.

ez L. REBFAERFRFC DL S BIEHICHRINBZHDTIFRL,

[0009]
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In the method of the present invention, during electrolysis of heavy water, deuterium atoms
surrounding the palladium surface of the cathode generate lithium, boron, carbon, nitrogen

and oxygen atoms, for example, through the following multi-body nuclear fusion reaction.

AEBAHEICEVWT, EKOEBRFICRIBO/NS DY LAREZATEL TVLWIEKRREFIF. AIX
IE. TROZHEHMERIDICED UF I L, BR. kRER. BR. BREFZERT 5.

3D — 6Li5D — 10B6D — 12C7D — 14N8D — 160 In parallel with the multi-body nuclear fusion
reaction of deuterium atoms, palladium atoms react with deuterium atoms or electrons to

produce ruthenium and indium.

3D—>6Li5D—>10B6D—12C7D —14N8D —160F7. LEBDEKZXREFDZEX%
AERBELITLT. NSOV LRFHAEBKRRFIIBFERBLTLTZVLRUOA VI T L

[0011]

110Pd + 3D —116I n —>115In + n

110Pd + 3D —116I n —115In + n

[0012]
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In the method of the present invention, palladium or a palladium-silver alloy is used for the

cathode.

ARERAEICEVWTIE BBRICNS DS ULFRIINT DT L-RESZFERT %,

In order to cause the above-mentioned nuclear fusion reaction, it is essential that the cathode
contains palladium. The cathode may consist of palladium alone, but in consideration of the
stability of the mechanical strength of the cathode during electrolysis, a cathode consisting of

an alloy of palladium and another metal can also be used.

FEREERMERIGZER T B DICIFEBANT SOV LZZE I CHAREBETHD . BRIINZDT LA
DHADS5EBZHDTH>THLIVWD. EFEFTOEBOKMABEEDOREMZERLT. NFIVUL
CHMOERBDEEH ORZDEEMEFERTZIENTE S,

A preferred metal that forms an alloy with palladium is silver. In this case, taking into
consideration the function of palladium, the silver content in the alloy is preferably 30% by
weight or less, and it is preferable to use a palladium-silver alloy in which the composition

ratio of palladium to silver is 70/30 to 95/5 by weight.

05-11-2025 - Page 9



NFPOLEEEZERITBHFELVERBIFIBTHD. COBE. NIPVLDOHEEZER TS
BEPOERIFEXRIIZIOEFEWUATHHFRLLL. NPTV LCROBERLENEETT7 0,730~
95/ 5DONFPUL-REEZFEAIT B EITFERLLY,

In some cases, a silver plate coated with palladium by electroplating or vacuum coating can

also be used as the cathode.

FIBRICE > TR BRICNSDVLZERA YV FHBIWIEZEI—T 1 VJICEDIREBLILD

DHEME L TEMRRIEETH 5o

[0013]

The palladium or palladium alloy cathode used in the present invention must be heat-treated

in advance at a temperature of 800° C. or higher.

Fleo KEBRBICBWOSNANT D ITLELIFINZDUVLEGEEMEIE. T8 8 0 0°CUEDEETE
WIBZ SNTWBZEHRETH B,
The purpose of this heat treatment is to desorb components in the air, such as nitrogen

molecules, that have been adsorbed on or inside the palladium or palladium alloy surface.
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COEBAIBIINS DT LERIINT DU LAEERA X LISAMMBICRE SNEERZDFFOERRD
BRzhET 3 ZzBHNET 3,

By carrying out these deaeration treatments before electrolysis, the initiation of the heat-
generating nuclear fusion reaction due to the deuterium catalytic action on the surface and

inside of the cathode material during heavy water electrolysis is promoted.

NS OMRZESILIEZ BRERICITO CEICE D BKERICEVWTREBMERENRURNETOEKSR
BUEVERIC & B REE H S KAl S RIGDHmIMEE T NS,

If the desorption of components in the air is insufficient, the deuterium atoms are prevented
from approaching the palladium atoms during electrolysis, and the desired nuclear fusion

reaction does not occur.

ZEJ[HFOHEDDBRED R TR TH D & BREPICEKRZRFONT DT LRFADBEDHITS

. FREEDBERISHER LB,

[0014]

This heat treatment is achieved by treating the cathode material in a vacuum heating furnace

at 800° C. or higher and at a vacuum of 10 =4 Torr or higher before electrolysis.
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C DBMLIR T, PRMEMEZ BREFIICEZMAIFRICT. 800°CUE. 10-4Tor r ALDEZE
ETUEYTZZLICE > TERIND,

The effect of this heat treatment is greater when it is carried out at a higher temperature for a
longer period of time, but of course it must be carried out at a temperature lower than the
melting point of the cathode material. When carried out at 800°C, the desired effect can be

obtained by treating for several to 12 hours.

COBIIEIE. LDEEBETEDREREITI CEICEIDMRDIARET K BBD HIA BEME ORISR
LKDBEVWEETITOLAITNEA ST 80 0°CTITOHEHEE~1 2KEEEMIETS LI
L DFREDHRIFS5NB,

Furthermore, after desorption of the components in the air, it is also preferable to replace the

components with deuterium in a deuterium atmosphere.

BICCOEIHFORDDEEDER. BEXKEFTERPTEKRER TSI CHEFELLY,
This deuterium substitution can be carried out by filling the furnace with deuterium at an

appropriate pressure after the heat treatment.

COEKREHRIZ. MBUIBROIFICEKRZELSBRENTRIET D CECFICEDITSLHTE

Do
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[0015]

The shape of the cathode is not particularly limited, but it may be a rod or plate shape as used

in ordinary electrolysis.

BEEOERIFFICRESNGVD, BEDEBRICEAIND LS4, BRIELIIHRROLDOLTS

CENTE S,

[0016]

A platinum anode is used as the anode.

(e L CIZREHEEIMER TN S,

The shape of the platinum anode is not particularly limited, but it is preferably arranged so as
to surround a cathode made of palladium or a palladium alloy. When a rod-shaped cathode is
used, it is preferable to use an anode made of platinum wire arranged so as to spirally
surround the rod-shaped cathode at regular intervals. When a plate-shaped cathode is used, it
is preferable to use an anode made of two platinum plates arranged in parallel on two

surfaces of the plate-shaped cathode.
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HEBEOTRDBICRESNBVWD NSTTVLELRBNI DTV LEEN SR ZBEMZED BT
EOICLTRITBIEHFRLL. BROEEZFERALISIZE. ZEROBEEOREEZ —EDMHERE
TANAZIVRICIDEL LS ICKRITONTCHET A VD 5B 3B 2RI ehFELL.

RARDERZ R LI-5E. ZIRROBERO 2 DDREICTITICHIT - 2 MO BERD 5 %4 3 [HiR

ZERITBEDFRLL,

[0017]

There are no particular restrictions on the purity of the heavy water to be electrolyzed, but in
view of the object of the present invention, it is clear that higher purity is preferable, and it is

preferable to use heavy water with a purity of 99.5% or more.

BRINZEKOMEIRICIRES WAV, KRBHEO B 5 H THENE VAT E LU

CEIFHASHTHD. FF L < IFHEN.5%ULDEXZFERT %o

[0018]

A supporting electrolyte is added to the heavy water to be electrolyzed in order to ensure

electrical conductivity.

BRINBEKICH. BRESHERRT 3 EHIHFTREEFNT 5.

05-11-2025 - Page 14



The type of supporting electrolyte is not particularly limited as long as it can achieve its
purpose, but is preferably an alkali metal salt or hydroxide, more preferably selected from

NacCl, KCl, LiCl, NaOD, KOD, and LiOD.

XFHEREOEAIIZOEANZEN LIFIROFICRESNGEVD IFELIETILAIERBEDIE
EIIZKBEIITHD, KDEFFLIF. NaCl. KCLl. LiCl. NaOD. KODXU

L i ODASFEIRETND,

[0019]

The current density used for electrolysis is not particularly limited as long as it can induce the
above-mentioned nuclear fusion reaction, but electrolysis is preferably carried out at a

cathode current density of 10 A/dm@2 or more, more preferably 20 A/dm@2 or more.

ERICERIZPERBEIILLDL S BRMERLZERLIBIEDFICRESNGVA FEL
IFEEEREZEEZ1IO0A /dm2BE. DFHLLIF20A / dm2U L LTERHZITSH

DTHBo

[0020]
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In the method of the present invention, it is also preferable to surround the cathode with a
diaphragm in order to separate the oxygen generated at the anode from the deuterium

generated at the cathode, and then carry out heavy water electrolysis.

FIAKBAECSEWVWTE. BEBETRETIHRRE. BB TRETIEKRZDE T 2 HICREE
ZRIETAUBE L. BEKEREZITOCDHFHLL,

Usable diaphragm materials include fluorine-based cation exchange membranes (such as
Nafion 117 and 423, which are polyperfluorosulfonic acid membranes manufactured by
DuPont USA), porous fluororesin membranes (such as Teflon membranes manufactured by
Nichias Corporation and Gore-Tex membranes manufactured by Japan Gore-Tex
Corporation), porous polypropylene membranes (such as Juraguard manufactured by
Polyplastics Co., Ltd.), porous ceramic membranes (such as 3-alumina membranes
manufactured by NGK Spark Plug Co., Ltd.), and asbestos membranes (including not only

simple asbestos membranes but also those reinforced with Teflon fiber, elastomer, etc.).

[REEMELE LTI, 7vRRBA A OBE CRET 2R HEOAR ) N—T)LA 0O X ILEK VERR
TH3FT 7042117, 423%F) ( AR T7VEREE (ZF7X (%) ®HFr7OVRE.
(%) CvN>d7Tv IR (%) HAT7TFv o ARBESE) . ZAMR) FOELVE (RUTS

AFYIR () WPa5H-RE) [ ZAMESIvIIE (BEREHREE (k) RB-7IL3
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TIRE) . 7ARZMEE (BR2%7 AN MREMUSMI. 77O 1. TS5 X b —F T
INTCDBDHET) HMEAARETDH .

The deuterium separated by providing these membranes can be used in fuel cells, and it is
expected that the system can be used in a hybrid system of heavy water electrolysis and fuel

cells.

W, CNODREZRITECEICEDDBESNICEKRIIMEERICERTSZZeNTE, EKE

B-ARIED N Ty RO RFLE LTERT 3 L HRHTE 3,

[0021]

Furthermore, by carrying out electrolysis under pressure according to the method of the
present invention, it is possible to extract the energy of the abnormal heat generated by the

nuclear fusion reaction as high-temperature steam of 100°C or higher.

FIAKBPOFAICLZERZMERETITS> CICELD. LREZKMERBICEZEERADI X
ILWE¥F—Z100°CULOERRAF—LELTERODHET A EIGEETH B,

In this case, it is preferable to perform electrolysis by treating the electrolytic cell as a closed
system, extracting gas generated by electrolysis to the outside of the system via a pressure
regulating valve, pressurizing the inside of the electrolytic cell with the pressure regulating

valve, and simultaneously placing the entire electrolytic cell in a sealed pressure vessel and
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pressurizing it with nitrogen gas, and maintaining equal pressure inside and outside the

electrolytic cell with the pressure regulating valve.

CDGE. BRBEZAERC LTENRABAZN L TERICIDEELILARZRMIEBD HT &
SICL THENREFRICE D ERERNEZMEREICT 3 CRAFFIC. ERELEZTZRAEMERSERN
ICANTEZRARTIMEL. BRERNTENRABAICIDFRICESLSICLTERZITSIL
PEFE L LY

Furthermore, in this case, it is also preferable to provide a gas-liquid separator outside the
sealed pressure vessel upstream of the pressure regulating valve, and introduce the gas from
the electrolytic cell into this separator to liquefy and separate a portion of the heavy water

vapor and recycle it to the electrolytic cell.

BICCDBE. BREMERSEN TENRABAORIRICIUR RS ZRIT. SRIED SHIREZ
CHUCEATBLICKDEKERID—HZRILDEEL. EEEBICUTAIIILTEHICDHFEL
Lo

Furthermore, there is a risk of explosion if deuterium and oxygen come into contact under
pressure, so the cathode and anode must be separated by a diaphragm, and the deuterium

and oxygen must be removed separately from the system.
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FIMERETEKREERIEMT S EBET IR HZDT. BEEGRIIRBETOEL.

BKREBRZLICERANERD HTHRELH 3,

[0022]

When the method of the present invention is carried out, as described above, it is believed
that the nuclear fusion reaction occurs a certain amount of time after the start of electrolysis.
However, it has also been recognized that the nuclear fusion reaction is more likely to occur if
the electrolysis system is stimulated by cooling or the like after a certain amount of time has

passed since the start of electrolysis.

AEBHEEXRMBLIHGE. L LTCK S ICAIEEEMERIGITIERF IR D SIZEORRERZRE L7
BICEETSDDEEZONSH . ERERRERHIEECREANEBLICCEIC. BETBEILHF
ICK DEBRRICRHZE5EZ 2 LHIEEMERRDEELP T RZIEHRDONTLS,
Cooling for this purpose can be carried out, for example, by immersing the electrolytic cell in

ice water.

COLSHENORENIE. FIRIETEFEIL ZKKPISRZETDZEFICEDITOIENTES,

[0023]
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FIG. 1 shows an example of an electrolysis apparatus for carrying out the method of the

present invention.

LICAKBOREZREI 2O DERREEDHZR T,

The apparatus shown in FIG. 1 has a rod-shaped cathode and an anode made of platinum wire
spirally wound around the rod-shaped cathode at regular intervals. In FIG. 1, 1 is a cathode
made of a palladium or palladium alloy rod, 2 is a platinum wire anode, 3 is water to which a
supporting electrolyte has been added, 4 is a thermometer, 5 is an internal cell, 6 is a water
level, 7 is a thermocouple, 8 is a glass, silica, Teflon, or stainless steel electrolytic cell, and 9 is

deuterium and oxygen.

B 1LICRLEEIR. HBIROERE . AR OEEDRAFEZ —EDMER TR/ ZIILRICED EL
ESICKITENICBETVA VISR EBBERTEIREETH D, KH1LICEWVWT. 1IZINZITLA
FIRNZDULEEED ORZEM. 23T VER, 3IEXHFEFREZRMLIK. 41
mEFH. SIEAREI. 61FKAL. TIERY—FEADYTIL. 8IZFAFT R, YUA. 77OVFLIFX

TYLREBEEIL. QBEKERVERZTT,

[0024]

Other apparatuses and conditions for electrolysis used in the method of the present invention

will be understood by those skilled in the art of electrolysis.
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ZOMDARKERAFEFEAT I RE. ERFOXRFIIEEDOERIXDOANFICLDIBREINGES T
H>3>,
The present invention will be described in detail below with reference to examples, but the

present invention is not limited to these examples.

LUF. AFEBOFMICOVWTREANICK DT 2D AHEBIEIINSOXRMEHICRESNZHD

TIE7% W

[0025]

Example 1 A palladium rod (diameter 5 mm, length 5 cm, which had been degassed in a
vacuum heating furnace at 6 x 10 Torr and 800°C for 10 hours prior to electrolysis) was used as

the cathode, and a platinum wire (diameter 0.3 mm) was used as the anode.

Sl LEEEICNS DU LE (BEESmm. RE5 cm. BRICKIIE. FTHOEEMBYFHT
6X10-5Torr. 800°CTL1OKMDIARNIELDH®D) . BFEEBICBET IV (BEEO.
3mm) ZER LT

As shown in Figure 1, the anode platinum wire was spirally placed around the palladium rod,

spaced approximately 1.5-2 cm apart. A glass electrolytic cell was charged with 2.91 wt %
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saline solution (6 g of NaCl dissolved in 200 g of deionized heavy water (purity of 99.9% or
higher)), and a palladium cathode was placed so that the entire palladium rod was
submerged in the heavy water. A direct current of 0.85 A (cathode current density: 10.3 A/dm2)
was passed through the cell, and electrolysis was carried out at a liquid temperature of 40°C
by appropriately replenishing the electrolytic cell with heavy water to maintain a constant
water level. During electrolysis, the electrolytic cell was immersed in a water bath to control

the liquid temperature.

HLICRLEELDIC. BEBRET7AVYZNSPOLEORABRICKIL. 5~2cmBiLT. ANTS
JWRICERE Lo AT RABEMBEILIC2IIEE%NRIEK (NaClegzlir4d > LicEK (M
F£99.9%U E) 200 gIlARLIcHD) ZAN. NFZTLBLENEKPISRTEESIC/NT
DULEBZREL T, ER0.8SAmMp (RBRERERHELNZA/dm2) ZEEL. &E40°C

T, BEERTIICEKZMRELEIC—EDKMUICHEDZLSICLTERZITo . FEBRPIZ

BRI ZKARIOREL TREZIY FO—-IL LT

[0026]

Nuclear emulsion plates were prepared by coating one or both sides of 20 cm x 25cm x 1 mm
methacrylic resin plates with autoradiography emulsion EM Type MA-7B (manufactured by
Fuji Photo Film Co., Ltd.) to a film thickness of 50 to 100 um on each side. Seven days after the

start of electrolysis, four plates were stacked, two with the emulsion coated on one side and
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two with the emulsion coated on both sides, and placed close to the electrolytic cell with their
surfaces perpendicular to a line passing through the center of the electrolytic cell so that their
surfaces were parallel to the line. Nine more plates coated with emulsion on both sides were
also stacked perpendicularly and placed on a line passing through the center of the
electrolytic cell at an angle of 150° from the line on which the four plates were placed,
separated from the electrolytic cell by a 50 mm thick lead plate, so that their surfaces were

also parallel to the line.

20cmX25cmX1mm DX 22 U LEEROFEXISAEICELTEE7 1)L L () #HA—+5Y
FO274—RILKEMEATMA-T7 BZEMEIC50~ 100umDEREICH D £ D ICE LIRF
BikzHAEL. EEMERERT7THBIC. FEICARZZRLILCDORUEEICLRZERLICDD
B2K. BFt4ZzENR. LIREZEEICL TERLILOHRLZE S ERLICEIRENZERICT
TICBBESICEREIIISGAELTEREL. SHOICHEICHARZERLIEEZRIMZERTEEIC
L. IS4 MOEAREEE L -ERC L 150°0BEE B TEREILOPOEEDER LICERT

ILEIFEE50mmD itz R TTRIXD FZAREHZERE FITICHR S K SICEE LT

[0027]

In addition, for background purposes, one sheet coated with emulsion on one side and one
sheet coated with emulsion on both sides were placed at a distance of 2 km from the

laboratory.
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Fleo Ny OIS0V RBELTEREDS 2kmBENTFRICHAZREICERLICDD. mEIC

ZHLICHOR 1N ZRKICEREL s

[0028]

After energizing the electrolysis for 9 days under these conditions, the electrolysis was
temporarily interrupted, and the entire electrolytic cell was immersed in ice water at 0°C for
approximately 8 hours to cool it down. After that, electrolysis was resumed. On the 10th day,
the palladium rod suddenly began to heat up to 300-340°C, and the liquid temperature in the

cell also gradually rose to above 90°C.

COLSHRETO HREBEL /R, —BEEREZHETL. BRTIL2E%K 8KRE 0 CDKKICR
BLTAAIE LOIRERZBRLILECA. 10HB?SRBMINT DI LERREERLT

300~340°CICHED. EILADKEHREBICERL T 0°CUEICHE ST,

[0029]

After 15 hours of electrolysis, single protons, double protons, double neutrons, quadruple
neutrons, tetrad hydrogen, deuterons, etc., which were not detected in the background, were
detected on the nuclear emulsion plate placed close to the electrolysis cell, and were

particularly abundant on the nuclear emulsion plate not blocked with a lead plate.
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EfZ 1 SEEITocR. EREILISEEL TERE LIRFRERICIINY 7T 502 FICIFRD
SNBEVWE—C bY ZEA by ZEFHRF. OEFHREF. MEKR. EHFFFIRESN. 5

IR TT70OY 2 L TOWARWRFRZEZRICIEZCERE SN

[0030]

On the other hand, the cathode palladium rod after electrolysis was cut in the center and the
cut surface was analyzed by EDX (Energy Dispersive X-ray Spectroscopy). As a result, useful
elements such as lithium, beryllium, boron, carbon, oxygen, fluorine, neon, sodium,
magnesium, aluminum, silicon, phosphorus, sulfur, chlorine, argon, potassium, calcium,
titanium, vanadium, chromium, manganese, iron, cobalt, nickel, copper, zinc, rubidium,

indium, and ruthenium were detected.

—7. BREORR/NZ ST LAEZHRRETYIMTL. YIBEEBDIC DUV TE D X (Energy

Dispersive X-ray Spectroscopy)i A TA LIcHER. UF UL RUUDT L, WK, k&R, BE.
TVHRFAY. FRIDLRTRDTL, PILEZOL R, V>, BRE, BR. 7)Ld
I AVTL AT L FRYO NFOOL, O4L VA & OANILE Zv T )L

fH. @Eih. ILEDTL AVPUL LTZULEOERARENMREH SN
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This indicates that deuterium itself was transformed into a heavy elementin one go through a
multi-body nuclear fusion reaction, and that the palladium cathode reacted with deuterium

or electrons to transform into indium and ruthenium.

CNIFEKZBENWZURZAMERIGICE D —RUCETRICEL LI & RUBEBONZ DT LA

BKEFRFIEFERBL. APV LRVIILTZOLICERLEIEERTHDTH S

[0031]

Example 2 Heavy water electrolysis was carried out under the same conditions as in Example
1, except that NaOD was used instead of sodium chloride as the supporting electrolyte to
prepare heavy water containing 2.0 wt. % caustic soda (4.1 g of caustic soda dissolved in 100 g
of deionized heavy water (purity of 99.9% or more)). As a result, from the 10th day after the
start of electrolysis, the palladium rod cathode began to heat up rapidly to 300-330°C, and the

liquid temperature also gradually rose to above 90°C.

EHEMI 2 EMEG LICEWVWT, SRHERBEE L TRIEORDICINaODZFEAL2. 0FEE%E
V—AEEEK GV —44. 1gafiarA4> LicEK (#E9.9%MU L) 100 giZamLT:
HD) ZHEALT. TOMOERLGIIERA L L RARKICEKERZITo>HER. BRMEHEL00BED
SEEBNZ DT LERIBICEALTI300~330°CIZAD, BWEDBRBICERLTI0°CUL
ICEL T
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The electrolysis was carried out for 16 days.

%ﬁ‘i 16 E FEE‘T?O TCO
On a nuclear emulsion plate placed close to the electrolytic cell, single protons, double
protons, double neutrons, quadruple neutrons, tetrad hydrogen, deuterons, etc., which were

not detected in the background, were detected in the same manner as in Example 1.

BRETILISGEE L TERE LIERFRERICIINY 7T 5TV RICIERO oNBVWE—1 F> Z8E
1 b ZEREF. MEFHEF. MEKEK. ERFFOERE 1 LRKICKRE SN

After electrolysis, the cathode palladium rod was cut in the center and the cut surface was
analyzed by EDX. As a result, it was confirmed that various useful elements similar to those in

Example 1 had been produced.

BREROEE/NS DU LEZHRRETYRTL. YITEERDICDOWVWTE D XFATHOR LICHER. Rk

Bl eEFROBELOBRTELIEMRL TVWSB Z EHESRINT.

[0032]

Example 3 In Example 2, an alloy rod composed of palladium/silver in a weight ratio of 90/10

(diameter 5 mm, length 5 cm, which had been degassed in a vacuum heating furnace at 4 x 10
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Torr and 800°C for 10 hours prior to electrolysis) was used in place of the palladium cathode
rod. Heavy water electrolysis was carried out under the same conditions as in Example 2, with
a direct current of 1.0 A (cathode current density 12.1 A/dm?) passing through the rod. As a
result, from the 9th day after the start of electrolysis, the cathode rod began to heat up rapidly

to 300 to 330°C, and the solution temperature gradually rose to above 90°C.

el 3K 2 ICEWVWT. NSOULEBEEOHKDICNTDTL/I8=90 "1 0E8LH 5K
6% (BEES5mm. RE5 cm. BRICKILE. TOEZEMHAFFTE4X10-5Tor r.

8 00°CT1OKEIDIA RMIBL7=HD) ZRAL. TDMORMGIIEMFI 2 LEKRICER 1.0A
(BRBERBEI2ZIA dm2) Z@BEL. BEKERZIToER. BRI BHED SEREED
RBICERLT300~330°CIcAED. REMNREICERLTI 0°CUEICHE ST,

The electrolysis was carried out for 15 days.

%ﬁ‘i 15 E FEE?TO TCO
On a nuclear emulsion plate placed close to the electrolytic cell, single protons, double
protons, double neutrons, quadruple neutrons, tetrad hydrogen, deuterons, etc., which were

not detected in the background, were detected in the same manner as in Example 1.
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BRELIVIOEEL TERE LICRFRERICIEINY 7T 0D FICIEERO oNBGVWE— > 8
1 b ZEREF. OERMEF. MEKER. ERFFEIERA L CARICEEH I N,

After electrolysis, the cathode bar was cut in the center and the cut surface was analyzed by
EDX. As a result, it was confirmed that various useful elements similar to those in Example 1

were produced.

ERBORBEZ PRETYMTL. YITEERDICDOWVWTE D XIEATH LR X6l 1 & Efk

DELZDBEATEIEML TVD Z EHER I NI

[0033]

Example 4 In Example 2, the palladium cathode rod was surrounded by a cylindrical bag-
shaped (diameter 15 mm, length 10 cm with a bottom attached) polyperfluorosulfonic acid
membrane (Nafion 423 manufactured by DuPont), and a platinum wire was placed in a spiral

shape on the outside of the polyperfluorosulfonic acid membrane to perform electrolysis.

EhEfl 4 Rl 2 ICEWVWT. NSOULEBEZARSK (ER15mm. RT10 cmTER%Z
FIcBHD) ORUN=TIAORINKERE (FTaR 4R FT+4>423) TEEL. RY
N=TINAOARIKVBEEONINCBET AV —2 /N1 FIILRICKRE L TERZITo T

The polyperfluorosulfonic acid membrane was connected to a Teflon tube, and hydrogen gas

generated from the cathode was separated from oxygen gas and collected. From the 10th day
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after the start of electrolysis, the palladium rod began to generate heat, reaching 300 to 330°
C, and the liquid temperature also gradually rose, reaching 90°C or higher. The electrolysis
was carried out for 15 days. On a nuclear emulsion plate placed close to the electrolytic cell,
single protons, double protons, double neutrons, quadruple neutrons, tetrad hydrogen,
deuterons, etc., which were not detected in the background, were detected in the same
manner as in Example 1. After electrolysis, the cathode bar was cut in the center and the cut
surface was analyzed by EDX. As a result, it was confirmed that various useful elements similar

to those in Example 1 were produced.

RUN=TIWAORNK U EEZT 7O Fa—TJIOEREL. BEDNSEE LKENRZBEES
AEDBELTEWN LT, ERMAIELOBBENS. NIZULENKEEARLTI300~330°CISE
THRECHICRRDREICEF L. 90°CULEICH T, BFEIFL SHEIT o7, BREEILISEE
L TEE LR FRERICIINY VT 50 RICIFEROONGBVWE— > ZEA b2y ZEHF
MF. EEREF. MEKR. ERFFONEREN 1 EERICKRH SN, BRREROBEMEZ HR
ECHMTL. YIBEER ICDWTE D XGATH LIcHER. Rl 1 L EROBEL4 DERTERELE

BLTW3Z ehERINT

[0034]

Example 5 In Example 2, heavy water electrolysis was carried out under the same conditions

as in Example 2, except that the current flow was increased to 2 A (cathode current density:
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24.3 A/dm?). As a result, from the seventh day after the start of electrolysis, the palladium rod
cathode began to heat up and the temperature rose rapidly to 300-340°C, and the solution

temperature also gradually rose to above 90°C.

Sl 5 Rl 2 ICEW T, BERZ2A (BEERBE24. 3A/dm2) ITERL. Tt
DFRHISERMERF 2 CERRICEKERZ1ToIER. BFEMAKBTHEL SBEENS DU LELNERL
T300~340°CICRRMCERITBEHICKREDREICERL. 9 0°CUEICHE ST

The electrolysis was carried out for 15 days. On a nuclear emulsion plate placed close to the
electrolytic cell, single protons, double protons, double neutrons, quadruple neutrons, tetrad
hydrogen, deuterons, etc., which were not detected in the background, were detected in the
same manner as in Example 1. After electrolysis, the cathode bar was cut in the center and the
cut surface was analyzed by EDX. As a result, it was confirmed that various useful elements

similar to those in Example 1 were produced.

EBREIF 1 5HMBT T BRETILICEEL TERRE L EEFZERICIZNY 7T 502 RICIEER
SBNBEVE—a k>, ZEA by, ZEFRMF. NEFAMEF. MEKK. ERFEHLEREF L EE
RICERH SN, BREOREELZRRESTYINT L. YIBTESIHCDOWVWTE D XETHMRLIE

R, Refl 1 EROBLZOBERATENERL TVLB Z eH R INT,

[0035]

05-11-2025 - Page 31



Example 6 An electrolytic cell having the same shape and dimensions as the electrolytic cell
used in Example 4, but made of stainless steel, and capable of increasing the internal pressure
by removing the generated gas through a pressure regulating valve, was used. A porous Teflon
diaphragm was used instead of Nafion 423, and the entire electrolytic apparatus was enclosed
in a pressurized airtight container pressurized with nitrogen gas, so that the inside and
outside of the electrolytic cell were in an equal pressure state, and electrolysis was carried out

in the same manner as in Example 2.

Kl 6 Xhtfl 4 TERALILBERELRCHER. TEZ2EIT3H XTYLIANSEKD . EFTHE
AENLTRELLARZWMOHILSICLTARENZ LR S E S C EH AT EREEZ AL\
FTI74F2V4230RDICHZAMT 7OVREREZEAL. ERRELARZEZAITMELME
FRARERNICHAL. EREORADNFEDOMEREICE S & SIS L TEMEH 2 L FEROEFZ
727

As in Example 2, abnormal heat generation was observed at the cathode from the 10th day
after the start of electrolysis, and steam at 210°C was obtained when the pressure in the
electrolytic cell and the pressurized sealed vessel was 20 kg/cm?. The electrolysis was carried
out for 15 days. On a nuclear emulsion plate placed close to the electrolytic cell, single
protons, double protons, double neutrons, quadruple neutrons, tetrad hydrogen, deuterons,
etc., which were not detected in the background, were detected in the same manner asiin

Example 1. After electrolysis, the cathode bar was cut in the center and the cut surface was
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analyzed by EDX. As a result, it was confirmed that various useful elements similar to those in

Example 1 were produced.

Eifl 2 L ERRICEZERIGR 1 0 HED SBEEICE VW TEERADVHRIN. EEEARVINE
EHRBADENN20kg,/ cm2DLIF210°CORF—LERMOEI A TE, BE
&1 5 BT BREILIGEREL TERE LEREFRERICIENY VTS50 RICITESOH SN
BWE—1 b> ZE8A by ZEPUF. OEPEF. OEKR. EGFEHIERG 1 CREERIC
RSN, BREBOBREEZPRETYMIL. YIEESICDWVWTE D XIETHO LIHESR.

il 1 EFEfRDOBELXDERTREIDERL TWVB I EH R I NI

[0036]

According to the method of the present invention, a large amount of energy can be obtained
by inducing a nuclear fusion reaction through electrolysis of heavy water, and at the same

time, various useful metals can be produced.

[3#PRD#R] AFBADFAICEINUE. BKOBRICLDEMERIGEEEL TEZEDOIXRILF—

Z/FBUDTERLARIC. BROBEAZBRZRETE S,
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