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[Technical Field to Which the Invention Pertains] The present invention relates to a nuclear
fusion reaction method using a hydride such as lithium hydride (LiH) or lithium boron hydride
(LiBH4) in a localized molten state as an electrolyte, and to an apparatus for supplying nuclear
fusion energy obtained by the nuclear fusion reaction. The term "localization" used above is a

physics term meaning "being limited to a specific location on a microscopic scale."

[(REBDRET 3 EMDE] AFKBAIZ. BEAMKEDOKRILIFUL (LiH) PKECEIVFULA
FU% (Li BH4) F. KFIWzEREL L TR OSRAMERICAES LU, ZZRMERITIC
EDBONBKMEIXRIF—ZHIGTIREICET S, Bb. L5 THEl CI3YEFELEDOA

EC MRRRETIHERD RESNTULS] CLWSEKRTH 3,

[0002]

[Problems the invention aims to solve] From the past to the present, a high-density ion-

electron plasma sufficient for practical use in nuclear fusion reactions has yet to be realized.

20-08-2026 - Page 2



(DR L &5 & T 35RE] KD SSHFITHRRMERBOERICRDBZEBEDA(A Y - &

FTIARIEKRIEER L TLEL,

The present invention aims to provide a nuclear fusion reaction method that generates the
high-density ion-electron plasma by simple means. Furthermore, the aim is to provide

environmentally friendly, clean energy that does not produce radioactive waste.

AHERBIIBELFRICLE > THIKREBEEDI T Y « EF S ANZRET 3 MERIGHT EZRM
TBICZBEMNE T B, THIC. BRAMEEYZHH LABAVRRICPES LW U —2IX)ILF—

R ITZcZBNET B,

[0003]

[Means for Solving the Problems] As a means of achieving the above problems, the present
invention utilizes the property that ionic hydrides such as lithium hydride and lithium boron

hydride are insulators in solid form, but localized molten portions near the electrode interface
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become conductive electrolytes. This property is used to compress positive and negative ions
near the electrode interface to generate a high-density ion-electron plasma, which then
concentrates free electrons at the cathode. This high-density ion-electron plasma reduces the
Coulomb barrier between atomic nuclei, and the condensation force acting between the
atomic nuclei of the ionic hydride brings the atomic nuclei closer together to the reaction

distance, thereby inducing a nuclear fusion reaction.

[(BREZMRT DT-ODFER] LCREZEMT 5FRE L TAKERIE. KFEL)FULPKEL
DF O LRVRFDA A NEKKRMHEERTISHEBEAETH 50 EEFRImEFEORETARMEDH
SEMERE L MEZMAL TEBRmAFE TR > ZERL (TRBEDIT > - EFT
SAXEZER L. BBETIIEHEFZERTE. ChomBEDIFY - BF S AVICEL > TR
FREDOI —OVEEZRRT 5 CHIC. 17 KR ORFREICE S FEIICL>T. |

FizEEZ RICHER#ICTES Y. BMERICZEFHEIEDS 2/ T %,

[0004]

Furthermore, to control the density of hydrogen, lithium, and boron ions and electrons in the
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electrodes and ionic hydrides, the electrolyte components are adjusted, the electrodes are
made of a porous material that allows hydrogen and other fuels to permeate or adsorb, the
electrode surface is made into a structure with countless needle-like protrusions or a
sawtooth pattern to achieve high ion density, and the applied voltage is either DC, AC, or

pulsed.

IS BES LU T KRR DOKER. VFTL RIVRDAF B LUVEFOEESEH
DI, BREND ORBCEBZKRZFOME 2 EBIIIRET 3ZAMMBEE LD &
174V EEZ N> TEBRKREZ BEROHREEBE X CILERIRE L. FIMEEZER. KnmA

FWLIINIL LT B e & EFHE T %,

[0005]

[Mechanism of Action] In this invention, the target nuclear fusion reactions occur between the
atomic nuclei of the constituent elements of ionic hydrides. This includes all combinations of
stable isotopes of hydrogen-hydrogen, hydrogen-lithium, and hydrogen-boron, as well as

reactions induced by secondary particles generated in the nuclear fusion reactions of this
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invention, such as He3. However, for the sake of explanation, we will focus on hydrogen-

lithium and hydrogen-boron.

[(fEA] AEBICEWVWT, WREBBIEMERDIE. 17 UV EKF DD TRRFZETRES
BHDT. KE-IKR. KE-VFUVL KE-FRVRORERMIGFEOETORAEHLEICIMNZ
T. He3FDAEHADOKAMERISTRET DI ZRAFHIFRITZDDOINREBRDD. FHADE

HEKR-VFUOLEKE-RVRICDVWTEHREAT %,

[0006]

Lithium and hydrogen combine to form lithium hydride (LiH) according to the following

chemical formula (1).

UFILEXKKRIFRDIEENX (1) TKRUEVFIL (LiH) ZERT S

LiH has a higher density than metallic Li and is stable in the atmosphere.
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L i HIZL i EBICHUANBEELNAT. KARFTHRETH S,

The Li+ ionic radius is smaller than the H- ionic radius, and the two ions partially overlap in

space.

L i+ FRIEH-AF FRIDNECEA T VIFEBBIC—BPERDE> TV B,

Therefore, if the two ions are brought even closer together, and the electron shielding effect
and the internuclear condensation force within the molten body are increased to reduce the
internuclear Coulomb barrier, the nuclear fusion reactions shown in the following nuclear

reaction equations (2) and (3) will occur.

L7chto T mA A 22 BICaEE LORFREI —OVEEZRRY 5L 5 ICEFERNR A
RIARNBEDORFZEREENZEBAE LONIRORRIGH (2) LU (3) OEKBERBHIES

Bo

[0007]
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Here, Be7* and Be8* represent the excited nuclei of Be7 and Be8, respectively, and the
reaction energy on the right side of the equation is emitted as gamma rays or the kinetic

energy of the produced nuclei.

CCTBe7. Be8'dk4Be7. Be8DORERFHZEXRLTEH. ARDOABILDRIGTRIL

F—IFAVEPERRDOEF TRILF— LTREE NS,

MeV stands for megaelectronvolt.

Me VIEXHEBFRILETH S,

[0008]

Next, boron and hydrogen react in the chemical reaction shown in chemical formula (4)

below to produce diborane B2H6.
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RIS, RORCKRIETEREER (4) ICRITEERISTIRI > B2H6Z1ES,

[0009]

When diborane (B2H6) combines with lithium hydride (LiH), it reacts in the chemical formula

(5) to form a double hydride LiBH4, which has a lower melting point than LiH.

[0009] U KRS> (B2H6) IFKFRILUFIL (LiH) tHEETBFER (5) IIRT

KRIET. Li HEDRIEAMBEWSEKZEYWL | BH4%E3,

Therefore, the melting point of the (LiH + LiBH4) mixture can be adjusted in a range of

approximately 250°C to 670°C by changing the mixing ratio.

L7ch'>T. (LiH+LiBH4) ES¥MTIFRESLETER250°CH56 7 0°COLMETRED

BN TE B,
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[0010]

Since the Li-H and B-H ion spacings in LiBH4 are similar to those in LiH, in addition to the
nuclear reaction equations (2) and (3) above, the nuclear fusion reaction shown in equation

(6) below also occurs.

L i BHAROL i ~HEKUB-H1F VBRI L | HROA A VRIR L FRE T 5 18 L5k

Rz (2) « (3) IZMRATRD (6) RICTRIZMERIGHE %o

[0011]

Generally, the rate R(T) at which two atomic nuclei with number densities n1 and n2
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respectively and relative kinetic energy E undergo a nuclear fusion reaction at temperature T

is given by the following formula (1).

[0011] —f&IC. BEEHNRLZN1, n2 THEMNEHITRILF—ED2EDRFZINEET T

BREREzZEITL—FR (T) IITFEHX (1) TEXS5N B,

However, 6 = 0 between different types of nuclei and 6 = 1 between the same types of nuclei,

and EG>>ES>>E is assumed.

BLEBRFZETIXO=0. FAEERFZETIFO=1T. EG>ES>EELTW3,

[0012]

In this case, the heat generation efficiency P of the nuclear fusion reaction is given by P = R(T)

+ Q as the reaction energy Q.
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CDHBE. BKRERSICEZRAMEPIF. RIGIRILF—QLLTP=R (T) -QTER5N

Do

A detailed derivation of the above formula (1) is disclosed, for example, in the following

document.

FEHN (1) OFHLERIIHZIEROXEICETRIN TV S,

S. Ichimura, Rev.

S.Ichimura,Rev.

Mod.

Mod.

Phys.65,255(1993) S.Ichimura,J.Phys. Soc. Jpn 60,1437(1991)
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Phys.65,255(1993) S.Ichimura,J.Phys. Soc. Jpn 60,1437(1991)

[0013]

In equation (1) above, h is Planck's constant, and r* shown in equation (2) is the nuclear Bohr
radius corresponding to the reduced mass p of two types of atomic nuclei with charges z1 and

z2.

EEHA (1) IZEVWT. hZT S I0BHTHOD. B (2) TRENS r*i3E@mH z1. z2

D2BORFHROBLBEEUINDT 2R —TERETH 5.

The S factor is the thermal average of S(E), which is linked to the fusion reaction cross-section

o(E) by equation (3).

LT, SEFIREIEMERLEEE (E) LB (3) THRIFNTWLWSS (E) ORI TH

Do
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[0014]

The exponential function on the right-hand side of equation (3) above comes from the
probability that two atomic nuclei penetrate the Coulomb barrier and approach the reaction

distance, and EG is the Gamow energy, which is expressed by equation (4).

tE#HR (3) OADOEHEHIZT. ZD2ORFENI —OVEEZEVTRIGERICIET 2H

RHSEFTED, EGIFAET - IRIILF—THHX (4) TKRIN 3B,

[0015]

In the above formula (1), ES is the shielding energy of the internuclear Coulomb barrier
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reduction by the electron ensemble around the atomic nucleus, and is expressed by the

following formula (5).

[0015] t&E# (1) POESEEFREALOEFERICK 3RERFRMET —OVEERBRD

BERTRILF—TROHN (5) TRINB,

[0016]

In the case of the present invention, the shielding distance D is D = (aBa)'/?, where a is the

Bohr radius aB and the Wigner-Seitz radius a, and a is the electron number density ne, which

can be expressed by formula (6).

[0016] XEBRDKL S WIZFEDEMRIERHED I, R—TFFKaBLIy1JF— - FAYFEaT

D (aBa) 12¢%D. aldEFHREEneTHH (6) TRINSB,
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[0017]

Furthermore, the AF at the end of equation (1) is the condensation force between atomic
nuclei in the molten material, and is calculated using the ionic sphere model by the following

equation (7).

[0017] F7ce #HHX (1) ICBITBZRBEDAF 1. BRMERNORFZEDEENTAF >

HKIER DTN T, ROHH (7) ICEDBEHINTWS,

(See the cited references above) AF is the difference in Coulomb chemical potential before
and after the reaction, and in the case of nuclear fusion reactions, when AF <0, the reaction
rate increases by 20 to 30 orders of magnitude or more through the exp(-AF/T) factor in

equation (1).

(FIEC5 | AXEAESER) AF IIRIGEIBO I —OVEFERT OO vILOETH D ZKAERIGD%S
B AF<OTHRA (1) dexp (-AF/T) AFZELT. RIGL— &2 OHIZ WL L 3 OHTL

LFICHEKRT B,
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[0018]

Examples of condensation-induced nuclear fusion reactions are thought to be nuclear

reactions within white dwarfs involved in the supernova process that occurs in nature.

RN THE LLERMERICOAFIZ. BARTES TLSEHMEBRREICHNIDZAERENDKR

IREEZBNTWS,

Furthermore, a similar reaction is theoretically possible by creating a mixed fluid of Li and H

under ultra-high pressure of 6 Mbar (megabars).

ZL T, ARERBIIFEENICIZF6Mbar (XAN—IL) OBEETOL i HDEEREZD

<HUSAIRBRE TNTL B,

In this case, the heat generation efficiency of the reaction at a density of 6.8 g/cm® and a

temperature of 280°C for the mixed fluid is close to that of current nuclear power generation.
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CDBEDREREDEEGE. 8 (g cm-3) . EE2 8 0°CTORIGICK BEBMRIFTRITO

RFAIREBHRISEL,

(See the cited references above) However, there are currently no technical means to generate

an ultra-high voltage of 6 Mbar on a steady basis in a space of practical size.

(FIEC5 |AXMEER) LA LANSEARROREEOERTE6MDb a r DEBEEZEERICHKE

SHBRMFRIIBTOE CAHFTE AL,

[0019]

In this invention, considering that a mixed fluid with a density of about 1/9 of the above is
obtained from molten lithium hydride (LiH) at atmospheric pressure, we employ a so-called
needle-thousand-needle structure electrode, which has an exceptionally high ion density

compared to a flat plate electrode, in order to increase this density tenfold.
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AFEATIILERD L IREDEEDEESREDAJEFTOBRIKRLIF VL (LiH) TES
NTVWBZZRLT. INZz 1 0FBAIEINL, FIREBICLEARTA 7 Y EBEDEIKICK

ELRBBIVDPBIHTABEDEREZRAT %,

This process increases the density of ions and electrons around the electrode interface,

thereby enabling a nuclear fusion reaction.

ZLT CNUCE-TEBRARAILTIAVESLUVEFORELZRD . BRRMERLZRETSH

DTHBo

[0020]

[Embodiments of the Invention] Embodiments of the nuclear fusion reaction generation
method and nuclear fusion energy supply device according to the present invention will be

described with reference to Figures 1 and 2.
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[¥PRDRMDAZRE] AFKBRICH D B ERMERICHREL A LUKME TR/ T —HGEED KR

DFEREICOVWTHIL K2 #28B L TEHAY %,

Figure 1 is a schematic diagram of the main components of a nuclear fusion reactor 1 that
implements the method of the present invention, and consists of the following components:

cathode 2, anode 3, ionic hydride 4, power supply 5, and electrolytic cell 6.

1I3AKERAEZRET 3EMERIGEE 1 DBEGOMBREEERN TH> T, BElR2. BE3.

A UMKkE 4. BERS. EFRE6 DRIBREBRTHEEINTL S,

[0021]

Cathode 2 and anode 3 have the same structure for fuel material replenishment, with the
cathode made of a porous material that is permeable to hydrogen or diborane, and the anode

made of a porous material that is permeable to lithium.
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PEMR 2 & & VMR 3 (IR BRHHREDOE—BEZ L TED. BRIIKRCIRS V2. BRI

FUOLZRREZBLYTVWSABMETREETNTLS,

Furthermore, the surfaces of both electrodes are covered with countless needle-like

protrusions, forming what is known as a thousand-needle structure.

ZL T CNomBEEBXRAIIZEROIPREETEEDONTED. WHBZHTFARBEEICZRINT

WDdo

[0022]

However, due to the high electric field generated at the needle-shaped tip of cathode 2, the

Li+ ions in the ionic hydride are strongly attracted to cathode 2.

LA LT, B2 DERRIHE TRETEIEERDICO A VKR MYIRDOL i +1 7 2 IFEHE

2NEEHICEIEFE SN B,
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Meanwhile, the adsorbed hydrogen within the electrode accumulates at the tip of cathode 2

to become H-ions.

—7. BEAOEEKRIIH-1F 2325 ICEE2 DRIFERICEF >TL %o

In this case, given the electrode applied voltage V, the radius of curvature of the needle tip R,
and the ion charge z, the pressure p generated between opposing cations is expressed by the

following equation (8).

CDiBE. EBMHMEEV. SHRmOMEBFER. 1A VEMz T2 L. WRABHT 4 EICE

FT3ENpIFROA (8) TRIENSB,

[0023]

To achieve p=6 Mbar and n=0.53 X 10%* cm? with z=1 Li and H ions, R=0.1 pm and V=6 kV are
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sufficient. This generates a high-density electron and ion plasma, inducing the nuclear fusion

reactions shown in the nuclear reaction equations (2) and (3) above.

z=1DLi+. H/A>Tp=6Mbar. n=0. 53X1024cm-3ZFKRT3ICI
R=0. 1p (£70Y) . V=6KVTRAT. _CNTEEEDEF. 14 >TFFAIHEIR

L. RIE&RIGI (2) XV (3) ICRIZAMEREHDFEHET 2,

[0024]

The free electron density nee, which is concentrated at the tip of the cathode needle, is given
by the following equation, where ke is the relative permittivity and t is the thickness of the

electron layer.

PEEEHSCIRERICERE T SEHETFEE neeld keZkFERE L. tZEFEDODETELTRAT

5Z5M%

In the example above, assuming a relative permittivity of 13, this value is close to the number
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of electrons supplied by Li+ and H- ions. Therefore, in this invention, the effect of aggregated
free electrons is also involved, making the reaction more likely to occur, and the electrode

surface can be a sawtooth surface, which is easy to manufacture.

FEOFITIFCDEIFILFERZ1I3E LT, Li+. HAAUHIMERTHIEFRISOVMEICE D
D SAFERATIIERBEREFOMROINDOREHAEIDPT AL, BERALRERZRIE

ERETHLIWVWI EICH S,

[0025]

Since cathode 2 and anode 3 have the same structure, the replenishment fuel material can be
shared, and power supply 5 can be used in combination with AC or DC. It is also possible to

increase the voltage at the needle tip to create a pulsed high-voltage power supply.

PEME 2 L[5 3 (IR —BEH DT, MeMHEDHBICL TERS ZXXRBV LIFERCHAIC

TRIELHARTHD. HRHETOREELZR > TNILRBEZEERETEEDARETH B,

20-08-2026 - Page 24



[0026]

In the above description of the embodiments of the present invention, it is assumed that the
ionic hydride is mixed with lithium hydride or lithium boron hydride (LiBH4) which is added
for melting point adjustment. However, some or all of the LiBH4 may be replaced with

another molten substance such as LiAlH4 for materials science reasons.

BH. LEAHEBADEMERDHATIEA F VKR e KR FULERITM=ARAICE
ATBKFEEVFILERIER (Li BH4) LDOREZEBELTWVWSD. L i BHAO—EBF Tl

LHEMEZLEDIEBETL i A LHAOK S BRIDBHIBEICERL TH LKL,

[0027]
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Next, an embodiment of the fusion energy supply device according to the present invention,
which incorporates the fusion reactor 1 described in Figure 1 as the reactor core, will be

explained using the fusion power generation device shown in Figure 2 as an example.

RIS, Bl THALICKMERIGEE 1 2P0 L THEAAALRRERICH D B ZHME IR+ —

HIGREDORMOTREICOVWTH 2 ISR I RMERBREZ XA & L THRAT 2,

The fusion energy supply device according to the present invention consists of a reactor core
10, a fuel/helium separation pressurizer 11, a helium circulation pump 12, a fusion reactor
pressure vessel 13, a containment vessel 14, a steam generator 5, a turbine 16, a generator 17,

a condensate pump 18, a feedwater heater 19, and a feedwater pump 20.

KEBICH D BIREEIRIILF —HEEEIX. FO010. B - AUDLDEMESRL 1. AU
LBERAR>T1 2. KREIFENRSEL 3. BiNAs1 4. AQRERS. ¥—E16. RER

17, 8KR>T1 8. #AKMESRL 9. KRV T2 0D SHEBEINTULD,

[0028]
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The reactor core 10 is cooled by helium, which is used as a refrigerant. High-pressure helium
piping for cooling is laid vertically and horizontally within the fusion apparatus 1 shown in

Figure 1.

POl 0IEK LIS I KMAEEE 1 DPRICHHEICHAITASEAU U LRRENBEERINTED. AU

U LEBEE LTRDZ AR LTV 3,

In this invention, since helium is a combustion product, the fuel material is separated from
this combustion product by the fuel/helium separation pressurizer 11, removed, and returned

to the reactor core for reuse, so no radioactive waste is discharged.

AEATIIANU T LDRBERI TH B DT, COMBERID S ARIEZ K - N D LDHE

MESE L 1 THREL TIDO B LUFOICHE L THENAT 3 1O BEHEREEY)ISERRE T gL,

Furthermore, all elements from the fusion reactor pressure vessel 13 to the feedwater pump
20, excluding the helium circulation pump 12, are the same as those in a conventional

pressurized water reactor power plant.
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BE ANVILBRRYT 12 XT2REMEFENRE L 3INSHKRY T2 0 X TORESR

FREREDMEKEFERFIFRBEREECR L TH S,

[0029]

[Effects of the Invention] According to the present invention, by utilizing the high ion and
electron density and strong internuclear condensation force at the interface between the
localized molten hydride and the electrode, it is possible to provide a simpler and more

feasible nuclear fusion reaction compared to conventionally considered methods.

[3#PRDRR] AFBRICENIE. BEARMKR N EBEEORADEVAL Y - EFEBEECEVER
FREGRENZFBT S CICED. ERESSNIEANICHER! EEID. REROSVERE

RISZRETETZHDTH B,
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[0030]

Furthermore, this invention has the characteristic of being a clean energy source that is
completely free from the environmental problems associated with conventional nuclear

power generation.

IS AEATRERERFNIEEORE LOBMENEED I ) -V IXILF—TH3¥HEzE

9 Do

In other words, the nuclear fusion technology of this invention virtually does not produce any

radioactive waste.

A5, AHEBOZME TIIFER LBSERERYITHFE SRV,

This is because the combustion product is helium gas, which is considered a safe refrigerant.

B RIIEE L AR Y LTIHES N TV BAU I LA RED5TH S,
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Therefore, this invention simultaneously solves energy problems and the associated

environmental problems.

L7ch > T AEBRREIIRILF—BEBES L. ST 3REMEZFERICERT52HDTH

Bo
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