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[Technical Field to Which the Invention Pertains] The present invention relates to a nuclear
fusion reactor that induces a non-thermonuclear fusion reaction by irradiating the surface of a
liquid lithium, boron or other nuclear fusion raw material, or an alloy of lithium and a metal

that acts as a catalyst for nuclear fusion reactions, with a hydrogen ion beam.

[READRE I 2 &M E] AERIE. RFRKOUFU L, ROVFOKRMEREME. XIIZ/ME
RIGOAFEERZFHOEBEDEEDREICKRI ATV E-—LZRI TS EICKDIFRARMER

Wz FRSEIRMERIGEEICETZHDTH S,

[0002]

[Conventional Technology] From the past to the present, a high-density ion-electron plasma
sufficient for practical use in nuclear fusion reactions has not yet been realized. However,
according to recently filed Japanese Patent Application No. 2001-00156 "Method for

generating molten lithium nuclear fusion reaction and nuclear fusion energy supply device",
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Japanese Patent Application No. 2001-177670 "Nuclear fusion power generation method and
nuclear fusion power generation device", and Japanese Patent Application No. 2001-216026

"Non-thermonuclear fusion power generation method and non-thermonuclear fusion power
generation device", it is possible to achieve a high-density ion-electron plasma by existing

means, and examples of energy supply device configurations utilizing this are introduced.

[fekDEAMT] RERNSGHRICES T, RAMERIGORBICKDBRBEDILY - EFTFX
RIFKREETH L TOWARWD, EaHESN%FE2001-00156%5 AR 7V ARBERISEKA
ERVERME I RILF —HEEE] . 1FE2001-177670 EREREF EH LUEKRMERER
B . 15F82001-216026 MIFRARRMERBEAES LUVFARMERERE ICL5 . BFOFE
ICE > TRBEDAFY « BF I AVDEMDARTHD. ChZzFBLAEIR/ILT—HiGEE

DIBRLBIDHBRN TN TV B,

[0003]

[Problems the invention aims to solve] However, there are the following problems in putting

such nuclear fusion reactions into practical use.
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(DR L LS L TBHRE] LH L. COLSIBKMERGZERILT BICELTIE. RDK

S KRB B B

[0004]

In order to utilize the ion beam generated by the ion beam source without waste, when
arranging liquid fusion raw materials or alloys of metals that act as catalysts for fusion
reactions around the ion beam source, it is necessary to provide a partition on the inner
surface of the reaction vessel and hold the liquid fusion raw materials or alloys of metals that

act as catalysts for fusion reactions between the reaction vessel and the partition.

AFAVE-LRTRES AT VE-LZERBFBIBZLDICIE. 1A E-LRZET &
SICRIFRDOZRMEFERE. XIIKMERSOMEERAZRHOERLDEEZEET 258 R
RRBOANHICREZRIT. RIGASR CRE COBICRIFROGMEFERE. ISKMERIED

MIRERZHOERB L DERZRIFI 2V ENDH D,
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Therefore, the efficiency of non-thermonuclear fusion reactions, which are slowed down and
induced by the irradiated ion beam at the partition wall, decreases, and it becomes difficult to
ensure the mechanical strength of the thin partition wall that is in contact with the high-

temperature fusion raw material or an alloy of the fusion material and a metal that acts as a

catalyst for the fusion reaction.

CD1. BELIcAF Y E-LAIZRETHEZR NS IFARRMERICOHENMETIHL LD
Io. BROZMERERMME. XIIEMERICOMBEERZHOERB L DEXRICET 5F VL IREDHK

WEVIRE DRERNEHETH S,

[0005]

The present invention aims to provide an economically advantageous nuclear fusion reactor
that can improve the efficiency of nuclear fusion reactions by holding liquid nuclear fusion
raw materials or alloys of metals that have catalytic activity in nuclear fusion reactions on the

inner surface of a container and inducing non-thermonuclear fusion reactions.
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AEHEIZ. BRAHICREROZMERMYE. XIIEMERICOMEFRZHOEB L DETF
ZRFEL. FARRMERIGZFRSIEZCLICED. KRERIGHMEZR LESEZ I EHTE SR

BARNICHBALERRERICEEZRM IS ZBNET %,

[0006]

[Means for Solving the Problems] In order to achieve the above objectives, the present

invention constitutes a nuclear fusion reactor by the following means.

[(BREZHRT 57O DFER] ARBIILELOENZERT 7. RD LS BFRICK DS

RIGEEZEKT %o

[0007]

20-08-2026 - Page 6



The invention corresponding to claim 1 comprises a sealed container comprising a reaction
vessel and an inner container coaxially provided within the reaction vessel; an anode which is
an ion beam source positioned on the central axis of the sealed container; a power supply
connected to the anode; a hydrogen injection device connected to the inner container for
injecting hydrogen gas into the container; a fusion material supply and purification device
connected to the reaction vessel for supplying and purifying liquid fusion raw material or an
alloy of a metal that acts as a catalyst for a fusion reaction into the container; a porous
material positioned on the inner circumferential surface of the reaction vessel for allowing the
liquid fusion raw material or alloy of a metal that acts as a catalyst for a fusion reaction
supplied into the container to flow by capillary action; and an exhaust device connected to
the space between the reaction vessel and the inner container for extracting gas from the
space, removing hydrogen and vapors of fusion raw material, and recovering helium before
exhausting the gas, wherein an ion beam irradiated radially from the ion beam source
irradiates the fusion raw material or alloy of a metal that acts as a catalyst for a fusion
reaction flowing within the porous material, thereby inducing a non-thermonuclear fusion

reaction.

FRKELICHNT 2HEBIZ. RIGEBRRV CDORICAZEANICHEBNICEKIT S NZARAIEED SEM

SNICERARSG LS. COBARFEOFLHRLEICEEESNcAM AV E—LRETHZBmE. CDHEG
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BICERISCNICEREE L. BIiCRAIRSRICERSNEZBSBRNICKRARZEIAT BKFIARE
. BIECRISB R ICEHR S NZARANISRIPRORMERAME. XIIRME RICOEERZ
DERBLDAERZMIET B CHIC, LT 3EBMERMERUMERE L. AIEERICBZDAE
HICEKE SRR ARAICHIE SN IERICRORRMEFERE. XISKMERICOMEERZRD
TREDEEZEMERRICE > TR ESZAEME L. BIELRIGALR CRIEARIFES DM
DZEREERICERE &€ TEESNAZEMERO A X 20D H L TKERVUKRERFMBE ORI ZRE
L7cBICAU D LAZEURL THR T 3 EFRRE L 2w HiscT 4> E—LIRD SBAHRICERSA T
NlcA# 2 E— LD RIKRZILERNZRE I 5MEENIE. XIIKMERICOMBIERZ/HOE

BEODELRICBFNIND CEICKDIFARRERSZEFE T E %,

[0008]

The invention corresponding to claim 2 is a nuclear fusion reactor according to the invention
corresponding to claim 1, wherein a heat exchange means is provided on the outer
circumferential surface of the reaction vessel, and a heat utilization system is provided that
utilizes the heat extracted from the heat exchange means, and the energy generated when

inducing the non-thermonuclear fusion reaction is utilized.
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ERE2 ICHGT SRIE. FBRE LIS T s RBORMARGERICH VT, HRRGEE0
NREICHTRTRERT. CORTRTRD ST LARENMYT 3RAMAY 7 LERT. 7

CHBARRMERZHARTIRICEET I IXRILF—ZFIAT %,

[0009]

The invention corresponding to claim 3 is a nuclear fusion reactor according to the invention
corresponding to claim 1, wherein the lower end of the porous material placed on the inner
surface of the reaction vessel is in contact with liquid nuclear fusion raw material or an alloy
of a metal that acts as a catalyst for the nuclear fusion reaction accumulated in the lower part
of the reaction vessel, and the liquid nuclear fusion raw material or alloy of a metal that acts
as a catalyst for the nuclear fusion reaction is raised upward towards the top of the reaction

vessel by capillary action within the porous material.

ARES ICHIET 3RHE. BREALISHST 3RBORBARGEBICHV T, ERSEEO

WNEICECE SN 2R S LEYEO Fnh B RIGERA D FERICHE & - THRIFR O E R
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B, RHMARGOMEFREROSELOARICEL. ZOREROKMARENME. X3
MARGOMEFREROSE L 0ASENLSAENENE BMERRIC & > CHRRLERD

EEBAEICERETE S,

[0010]

The invention corresponding to claim 4 is a nuclear fusion reactor according to the invention
corresponding to claim 1, wherein a cooler is provided at the top of the reaction vessel, and a
vapor of nuclear fusion raw material or an alloy of a metal that acts as a catalyst for the
nuclear fusion reaction is condensed on the inner surface of the reaction vessel cooled by the
cooler, and the condensed liquid nuclear fusion raw material or alloy of a metal that acts as a
catalyst for the nuclear fusion reaction is flowed down onto a porous material arranged on the

inner circumferential surface of the reaction vessel.

FRE4ICHIST SRBIE. FRELISHET 3RAOKRARGEBICSLT, HERSERO
LEICANBERIT. CORNBTAPINLRERBRONEICKBARINNE, UFHHERS

OIIFMERZIR DERB L DERDERZ B I €. BT ERTROZMERAME. XIF%R
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BRISOMBEERZFHOEB L DEEZMLRNAHRORNBEICEEESNLZILENEICRTSE

Do

[0011]

The invention corresponding to claim 5 is a fusion reactor according to the invention
corresponding to claim 1, comprising: piping for taking out liquid fusion raw material or an
alloy of a metal that acts as a catalyst for the fusion reaction accumulated at the bottom of
the reaction vessel to the outside; a heat utilization system; and a circulation pump for
returning the liquid fusion raw material or an alloy of a metal that acts as a catalyst for the
fusion reaction to the reaction vessel; an overflow ring is provided at the top of the reaction
vessel; liquid fusion raw material or an alloy of a metal that acts as a catalyst for the fusion
reaction is introduced into the overflow ring; and the liquid fusion raw material or an alloy of a
metal that acts as a catalyst for the fusion reaction flows down in a film-like manner from the

upper edge of the overflow ring along the inner circumferential surface of the reaction vessel.

20-08-2026 - Page 11



FOKIES ICHIG Y B FBAIZ. FFKELICHNT 2 EBOKMERIGEEICEWT, AIEERLAHRD
TEBICE X o TeRIFRDORRMEFERE. XISEMERICOMEERZF OB L DEEZINERIC
WOHTEREC. BFASXTLE, RIPROZMERMME. XIIMERICOMIEIERZ#ED
EREDEEZAMLRICBHEANICRIRRR T ZEBEmL. AiscRICEEDOLRBICA—/N—=T7

O—U>J%XKlF. TOF—N=70—1) VIBICRIFROKBMERME. XISEmME R DA
RIERAZROEREDEEZRATE. 7—N—TJ0—) >J LigEh SHIEERICEERDONEEIC
Ao TRIFRORMERMAME. XIIRMERICOMEERZH OEB L DA ZRRISRTEE

Do

[0012]

The invention corresponding to claim 6 is a nuclear fusion reactor according to the invention
corresponding to any one of claims 1 to 4, wherein the anode is configured in a tubular shape
from a porous metal or porous conductive ceramic, and the anode also serves as a hydrogen

injection tube.
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FAKIEG ICXS T BHEAIF. FFERELDHEFKEA4DOWVWIT NI 2 HADOKME RISEEIC
HVWT. AIcHBZz S EBSRELIIZABEEM LS I v 7ICKDERICEBR L. ZEMRICKE

AAEZRNRTE S

[0013]

The invention corresponding to claim 7 is a nuclear fusion reactor according to the invention

corresponding to claim 6, further comprising a plurality of anodes.

BORIE T ICHIS Y BFHBRIK. FBFKRIE6 ICWIST 2HADKMERICKEICEWVWT. Bz &EE R

ERCE

[0014]
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The invention corresponding to claim 8 is a fusion reactor according to the invention
corresponding to claim 6 or claim 7, comprising both or one of a liquid level gauge for sensing
the liquid level of the fusion raw material stored inside the reaction vessel and a thermometer

for sensing the temperature of the fusion raw material.

FRKIE 8 ICXS T 2 REAIE. FBKIE6 XIFFEKIET ICHS T 2RADKMERIGEEICEWVWT. K
B EDORNERICETE T 2 RMERERMME DR Z ERA Y 5 RET EZRAMESREBEDRE ZRAY

ZREFTOMAXIIFAZEIREY %,

[0015]

[Embodiments of the Invention] Embodiments of the present invention will be described

below with reference to the drawings.

[(¥PRDRMDIRE] UTARBOREOF EZKEZSR L THEAT %,
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[0016]

Figure 1is a system configuration diagram showing a first embodiment of the nuclear fusion

reactor according to the present invention.

LIZAHERICL IBRAMERDEEDE L ODXMOFREZTT S X T LERKETH %,

[0017]

In Figure 1, 2 is a reaction vessel, and 3 is an inner vessel coaxially provided inside the
reaction vessel 2 with an annular void. The reaction vessel 2 and the inner vessel 3 constitute

a sealed container that generates a non-thermonuclear fusion reaction.
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K1icEWT. 2RISR 3IXCOREA2E 2 ORENIERRZER % F L TRENICEKRIT SN
RAIRET. CNE5KRIGAS 2 RURAIRS 3 IFIEARRIEREEZE L T2 BHARSEEZER LT

Wdo

[0018]

The inner container 3 described above is made of a thin film of metal such as nickel or

tungsten that allows the hydrogen ion beam to pass through.

FERAAIRE3IE. KEAFVE—LZBEBEEZI -V TILRE VT RATUREDERBDERTHE

BN TW3,

This inner container 3 has the function of isolating the fusion raw materials such as lithium
and boron, which will be described later, from hydrogen to prevent them from reacting and
producing explosive lithium hydride, and also the function of separating lithium and helium

to secure a gas space.
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CORAIRE3IE. R TZ ) FU L. ROVEORKMESFERE L KEDRIGL TEREMDIKE
B FOLBEZERLBVESICIRET 3HEEL VF UV LEAN) T L Z0REL THREM =R

RIBHBEZFRF>TWV 3,

Furthermore, an anode 1 is positioned on the central axis of the container and is connected to

a pulse power supply device 7.

Ffc. BEOFOLEIR EOMUEICHEE L ZEEL. COBEELIS/NILABREE 7 ICERENATL

Bo

[0019]

The outer surface of the reaction vessel 2 is equipped with a heat exchange system 4, such as
a heat exchanger with heat transfer tubes around which a coolant flows, or a heat exchanger
covered with a coolant jacket. This heat exchange system 4 is connected to a power
generation system such as a steam generator and turbine, a thermoelectric converter, ora

heat utilization system 6 used for direct heating.
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FERERIGESE2 ONAEICIF. FHMHBPREBZ AN TVWBDLCRAEZES DITTAHE. HHWVIIS
HAD v Ty b TEB TR R DRI AT L4 BieL. COBRKHS X7 L 4I3EK
REFEA—EVZBELIEREI AT LPABTRBEREDREL X T L. HBVIIEEMEA

ICERTSERFIAS AT LD EREINT LS,

[0020]

Furthermore, a hydrogen injection device 5 is connected to the space inside the inner
container 3, and the space inside the inner container 3 is filled with hydrogen gas at an

appropriate pressure.

o AR 3 DZEMICITIKFZIARKES MEHRSNTE D RAIEER 3 NOZEMZEYIRES

DIKEARATHEIETLIICHE>TWS,
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[0021]

On the other hand, an exhaust system and helium recovery system 9 are connected to the
annular void between the reaction vessel 2 and the inner vessel 3, and a hydrogen/nuclear
fusion raw material vapor removal system 8 is connected to the pipeline connecting the

exhaust system/helium recovery system 9 to the annular void.

—7. RIEEER 2 L RAIREE 3 COFICHET 2ERRZEREDICIE. HFREE - AN U LEEEE 9

NMEHREINTUVED. COHREE - ANUULERE 9 L IRIRZEMRERD L ZREINERDEFICIF
KE - KRIERMYBRATIRERE 8 i N TV 5,
[0022]

This allows for the extraction of gas from the annular void, removal of vapors of fusion raw
materials such as hydrogen, lithium, and boron, or alloys with metals that act as catalysts for

fusion reactions, and then recovery of helium for exhaust.
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CNUICE D, RRZERBAOARZEWOEHL. KRELVVFU L, ROVEFORKMERHE.
XISERMERICOMBEERZROEB L DEEFORIZRELIZRICANY U LAZEBINL THRY

BENTE S,

[0023]

At the bottom of the reaction vessel 2 is a fusion raw material reservoir 11 in which liquid
fusion raw materials such as lithium and boron, or alloys with metals that act as catalysts for

the fusion reaction, are stored.

RISEEE 2 DEBICIE. RIFKDOU FU L, ROVFEORKMEFEME. XIS RIGOHE(E

BZzHIO2>EBLDEEFMNEOSNTLVIZMEFRFMERDE L 11 H 5,

A fusion raw material supply and purification device 10 is connected to this fusion raw

material reservoir 11 to supply and purify the fusion raw material.
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CORRMEFEFYEREDE L 1 ICKRERYEZ G 5 L L BICHL T 2 mE R E MG

cHERE L OHMERITN TV S,

[0024]

Furthermore, on the inside of the body of the reaction vessel 2, one or more layers of wire
mesh, a cotton-like substance, a sponge-like substance, or a porous material 12 such as

sintered metal is attached, either individually or in combination.

E5IC. RISAEE 2 DD ORAICIE. £HZ 1Md 5 WIFEBRERCDD. XIFHIRDY)
B, XIFRARVROWE., XIFEEERBREDZAEMEL 20 BERHZ3VEINSZHEEE

I TEED DIF 5TV,

The lower end of this porous material 12 is positioned to be in contact with the fusion raw

material reservoir 11.
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COZFEYMEL 2 D MHIFAEEZMERFERERDE L LICE IS LSICEESN TV S,

[0025]

As a result, liquid fusion raw materials such as lithium and boron, or alloys with metals that
act as catalysts for fusion reactions, rise upward through the porous material 12 by capillary

action, and the fusion raw materials are held on the inner surface of the body of the reaction

vessel 2 with their surfaces exposed to the inside.

TORER. BRIERDOUFU L, ROVEFOEMERERMYE. XIIEMERICOMEERZFOERE
CEDEENZAEMEL 2RZERBERRICL > TARFLEIBAMAICERE L. RISAEE 2 DIREEAN

HICEBRERMMELIRAICKRELIEL LIRETHRESNS ZLICR S,

[0026]
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In a fusion reactor configured in this way, a porous material is placed on the inner surface of
the container, and the lower end of the porous material comes into contact with liquid fusion
raw materials such as lithium and boron, or alloys of lithium and boron, or metals that act as
catalysts for the fusion reaction, which have accumulated in the lower part of the container.
As a result, the liquid fusion raw materials such as lithium and boron, or alloys of lithium and
boron, or metals that act as catalysts for the fusion reaction, rise upward through the porous

material by capillary action.

CHOESICBHTNIERRERIGEBICEVWT. ALONEICZILEYEINRESTN. TOZE
MEDO TIHHNBEAD FEITBE S TORIERD ) FU L. ROVEOKMEFERIE. XIIKFHE
RISOMBIERAZHOERBEDEEFICE I B LICED. ZORPFROUF I L. ROVFEDK
RESFEEME. XIIKRMERICOMIBEAZIFI OER LOEEFEN R LIAEMERNZ EMERR

ICE > TR LEEARICERT S,

[0027]
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In this state, when appropriate electrical energy is supplied to the anode 1 from the pulse

power supply device 7, a hydrogen ion beam is irradiated radially from the anode 1 because

the anode 1isin hydrogen gas.

CDESHREICHDEE. BRLICNILAEREE 7D S5BEYRERIRILEF—HIHIEINS

& BB LIZKEAHZARICHBZTDICHER L HSKEAF 2 E—LHBIPRICBH EN D,

This hydrogen ion beam passes through the inner container 3 and irradiates liquid fusion raw
materials such as lithium and boron, or alloys with metals that act as catalysts for nuclear

fusion reactions, that have risen into the porous material 12, thereby inducing a non-

thermonuclear fusion reaction.

CDOKRAFTVE-LIZ. AfIESR3ZEEL. ZAEMEL 2AICEFLTESLRIEROU T2

L. ROVFEOERMERMYE. XIIZMERNOMEFRZFHOEBLOEGEFICRNINSC

IS IEABRRMERICZEFHESE D,

[0028]
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The heat generated here is used in the heat utilization system 6 via the heat exchange system

4, as described above.

CCTRELAIE, BIRO S S ICHEHAY T L4 ERTHAIES 257 46 TRIBI NS,

[0029]

Typically, to hold liquid fusion raw materials such as lithium and boron, or alloys with metals
that act as catalysts for fusion reactions, inside an outer container, a partition made of a thin
film of metal such as nickel or tungsten that allows hydrogen ion beams to pass through is

required.

BE. SMIBSEORAISREFRO Y FU L. ROVEORKRMEFEHYE. XIS RIGDAEIE
RAZROEREDEEF2RIFTBICIF. KEAMFVE-—LEZEBESEBZ -V TILCRYITRTY
BREDERBDFRETHEHSNIBENBETH B,

20-08-2026 - Page 25



However, there is a contradiction: in order to have the strength necessary to hold fusion raw
materials such as liquid lithium, which are heated to high temperatures, the septum needs to

be of a certain thickness, while at the same time, in order to allow the hydrogen ion beam to

pass through, the septum must be thin.

LDl SRICBEZIRIFRNI FULEZORKMEFEMEZRIS T 3 1COICHBRBEZRH/ILE ST

HICIE. FRIEDHZIEEDORAEZRF>TVBIHENHD. —A. KEAFVE-LZEBEIHEBT

DICIIFREIFTELS B TRIBRSBVEWVWSFENH B,

[0030]

According to this embodiment, the fusion raw material, such as liquid lithium, which

becomes hot, is held in the porous material 12, and the inner container 3, which separates the
space containing the fusion raw material from the space containing hydrogen gas and the

anode 1, does not come into direct contact with the fusion raw material, such as liquid
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lithium, which becomes hot. Therefore, it is possible to design the device with priority given to

the transmission performance of the hydrogen ion beam.

AEBOFEICE UL, BRICEZRIER) FULFOKMERBEIIZIEYE L 2 ICRIFT
NTHEH. KAMEERMBED DI EBEKRARELVEHELINMFET 2EFML 27H T 2RASE
# 3 IIRBICHRBRIFR) FULEFOKMEFERME L IFERET S BB WVWdH. KR1F Y

E—LDEBtaeZ Bk LIcRETD RIaE L B %o

[0031]

Figure 2 is a system configuration diagram showing a second embodiment of the nuclear
fusion reactor according to the present invention. The same reference numerals are used for
parts identical to those in Figure 1, and their descriptions are omitted. Here, we will describe

the parts that differ.

X2 I3AFKRAICKDBRRMERIGEEDSE 2 DXRMOTEZ RIS AT LEBEEKT. K1 &F—&%7

ICIER—RS %[ L TZDHAZAEKR L. CZTIHERBZIERICDOVWTIER S,
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[0032]

In the second embodiment, as shown in Figure 2, a cooler 13 is installed on the upper outer
side of the body portion of the reaction vessel 2, through which a coolant at an appropriate
temperature flows. A cooling system 15 is connected to this cooler 13 to maintain an

appropriate temperature for the coolant and circulate it.

B2 ORMBOWETIE. K2ISTT &S ICREAR 2 DIRERD OHMAEEBICEY7GRE DS
MNTVE AR 1L 3ZREBEL. COREEL 3ITPEMOBREZBETICREBRIE 358 X

TL15Z&ERITBDDTH B,

[0033]
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Although this example shows the case where lithium is used as the fusion raw material, the
same applies not only to lithium, but also to other fusion raw materials such as boron, or

alloys with metals that have catalytic properties in fusion reactions.

BE. BRAEFEEMBEE LT FULZRAVGEEZTRLTWVWSD. UFULICRST. ROVE

DEHMEFERE. XISEMERICOMEERZROEBLDEEFDIHFETHEKTH 5

[0034]

According to the above configuration, the lithium liquefied at the condensation surface 14
flows down into the porous material 12, and the lithium is held on the inner surface of the

body of the reaction vessel 2 with its surface exposed to the inside.

FEROBRICENIE, BEE L 4 TRIELICDFULDRSHEYME L 2RISR TL. RISEH#R2D

FAERDOWEIC) F U LARANCKRELEBL LIERETEREFESND Z EICHR D,
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When appropriate electrical energy is supplied to the anode 1 from the pulse power supply
device 7, a hydrogen ion beam is irradiated radially from the anode 1 because the anode 1 is

in a hydrogen gas.

AIECREIE L IC/NLRAEREBE 7 oBYIRESIRILF—DMEEIND & BBl 1IFKERA RIS

HBDICHER LD SKEAF > E— LDBERICERH I NS,

[0035]

This hydrogen ion beam penetrates the inner container 3 and irradiates lithium, which is a
liquid fusion raw material held within the porous material 12, thereby inducing a non-

thermonuclear fusion reaction.

COKRAFTE—LIZ. RAIFR 3 ZEEL. ZFEYWE 1 2AICERF SN TV S RIPROXR

BEREMETHZVFULICBREINZ CCICED., IBRMERICZFHRETE S,
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The heat generated here is used in the heat utilization system 6 via the heat exchange system

4, as described above.

COTRELLBG. A LT S ICHSRY R T L 4 EE TR X7 L6 TRAS N3,

[0036]

In this configuration as well, the fusion raw material such as liquid lithium, which becomes
hot, is held in the porous material 12, and the inner container 3, which separates the space
containing the fusion raw material from the space containing hydrogen gas and the anode 1,
does not come into direct contact with the fusion raw material such as liquid lithium, which
becomes hot. Therefore, it is possible to design the device with priority given to the

transmission performance of the hydrogen ion beam.

COEIBBAICEVTH. B 1 ORBOFE LRAKRICERICEZRIFRY FU LFORKMERR
MEIZZFEYE L 2 ICRIF SN, BRERMYENDZZEMEKRARELUVGBRINEFET S
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TRz 3RAIBE 3 IIRERICEZIRIER) FULEFORMEFEMBE L EREET B LI

B\ KEA T E—LDEBMEREZ B LIERETH IR 25,

[0037]

Figure 3 is a system configuration diagram showing a second embodiment of the nuclear
fusion reactor according to the present invention. The same reference numerals are used for
parts identical to those in Figure 1, and their descriptions are omitted. Here, we will describe

the parts that differ.

M3 IFAFKRAICLDBRMERIGEEDSE 2 DXRMOTEZRY S X T LBEKT. K1 &F—8%

ICIEE—R{S5 %2 L TCZDOFHBZEE L. CZTIREARBZIBFDICDOVWTIENS,

[0038]
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In the third embodiment, as shown in Figure 3, the lithium reservoir 11 is connected to a
piping for taking liquid lithium to the outside, a power generation system such as a steam
generator and turbine or a thermoelectric converter, or a heat utilization system 6 used for
direct heating, a circulation pump 17 that returns liquid lithium to the outer reaction vessel 2,
and a lithium supply and purification device 10 that supplies and purifies lithium, and an

overflow ring 16 is provided on the upper inside of the reaction vessel 2.

EI3DRMOIETIF. RIICTRTELIICUFULEDEL LICITEREIRD ) FU LzNERICED
HIEBEL. RRAEERECI—EVZEBLIEEES AT LCRAEBERRERLCDORES X T A

HBWVIEEMBAICESFORFAS XA TL6 & REFRDOUFULZNMIRISEZRE 2AICRITE
RR>TLTE UFULEEE TR EEHICHILT B U FULMEE - #{EREL 0Z#ERL. &

SRR 2 O FERAICIEA—N—TO—U T 1 6 2RI BBRETEHDTH 3,

[0039]

Although this example shows the case where lithium is used as the fusion raw material, the
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same applies not only to lithium, but also to other fusion raw materials such as boron, or

alloys with metals that have catalytic properties in fusion reactions.

BHE. KREERHMEC LTV FILZRWVWIEEZRLTVWSH. UFULICRST., AOVF

DEMEEFE. XISEMERICOMBEERZHOEBLDEEFDHFEETTHREKTH 5.

[0040]

In a fusion reactor with this configuration, when liquid lithium flows into the overflow ring 16,
the liquid lithium flows down in a film-like manner from the upper edge of the overflow ring
16 along the inner wall of the reaction vessel 2. An ion beam, irradiated radially from the ion

beam source, irradiates this flowing liquid lithium, inducing a non-thermonuclear fusion

reaction.
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COEDBBEDOKAMERBEEICEWVWT, #—N—70—1 2T 1 6 BICKHERD ) FU LHR
ATBRE COUFILIEA—N—70—-U>7 160 LigED S5 RIGERR 2 DHEEIZA > TRIE
ROZMEFERETH S ) FULDRRISRT L. 122 E—-—LRISBEPRICEBE SN F

YE-LBEDRTITZRIERDUFULICRIFEIND CEICKDIFARRIEREDFHE NS,

[0041]

With the above configuration, liquid lithium overflows from the overflow ring 16, and a film of
lithium flows down the inner surface of the body of the reaction vessel 2 with its surface

exposed to the inside.

UEDERICENE. A—N—70O0—-DU 2T 1 6h 5K EFERDODFILIAA—N—T70O0—-L. KIS

B2s 2 ORREOREICERD ) FU AARAICKENBE LICRETRT IS LICHE S,

[0042]
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In this configuration as well, the fusion raw material such as liquid lithium, which becomes
hot, is held in the porous material 12, and the inner container 3, which separates the space
containing the fusion raw material from the space containing hydrogen gas and the anode 1,
does not come into direct contact with the fusion raw material such as liquid lithium, which
becomes hot. Therefore, it is possible to design the device with priority given to the

transmission performance of the hydrogen ion beam.

CDESBBHICEVWTH, B1DOXRBOLRELBERICERICEZRIFRDU FU LFDOZMER
FYEIZSILEYEL 2 ICRIF SN, EREFEMMEDN HS3EMEKBEARES VGBI EET
PEMEZEDHT ZAAREIIIRERICESIBRIFR) FULFOKMEFRHMBCEREE TS L

FBWVWco. KRAF D E—LDBEBMEREZRT LICREAD AR LB S,

[0043]
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In the first to third embodiments described above, a part of the configuration may be as

follows.

FEEFE 1 ORMOTETIEE 3DEMOTEICEVNT. EDBHDO—FERDELSICLTHEL L,

[0044]

(1) The anode 1 may be constructed in a tubular shape using a porous metal or porous
conductive ceramic, and the anode may also serve as a hydrogen injection tube, or multiple

anodes of such configuration may be arranged.

(1) BBl ZZFAEBERELIEIZAEEEM LS I v 7ICKDERICEBR L. ZEMISIKEFTA
BEEZRDRIEBLIICLTHELL, FLEIDESBEBROGEEEHRERETS5LSICLTHX

LYo
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[0045]

(2) In addition to the configuration of (1) above, a liquid level gauge for sensing the liquid
level of the fusion raw material stored inside the reaction vessel and a thermometer for

sensing the temperature of the fusion raw material may be provided, or both or both.

(2) k&2 (1) OB\EOMAT. REBSEDORTICHE I M ERHMMEORUZENT 5K

Hit E RAESRAMEDRE BN Y 5 REOMAXIZRAZRITHEIIICLTHL L,

[0046]

(3) The inner diameter of the reaction vessel 2 may not be a simple cylindrical shape with a
constant diameter in the axial direction, but rather a configuration that changes in the axial

direction, and the reaction vessel 2 may not be cylindrical, but rather elliptical or polygonal.
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(3) RSB 2 ORENHWARIC—EDEMABRTIZR T, BAEICELTIBHODHDT
HoTHEL FERSAERE 2 IFABRDOHDTIZR L BALXEBZATLODDOTH>THL

Lo

[0047]

[Effects of the Invention] As described above, according to the present invention, the inner
container, which is made of a thin metal film such as nickel or tungsten that separates the
space containing the fusion raw material from the space containing hydrogen gas and the
anode, does not come into direct contact with the fusion raw material such as liquid lithium
which is at a high temperature. Therefore, it is possible to design the device prioritizing the
transmission performance of the hydrogen ion beam, improving the efficiency of the fusion

reaction and providing an economically advantageous fusion reactor.

[(EBADZNR] U LR K S ICHRRRAICINISE. BRERMMBEDL H 3 EBMEKEAIE L VG
BHOAEFEIIERMEZDMTEI VT ILPR VT RAT VB EDRRBOBIRTHEN S NcRAIEEEI

ERICEBRIFR) FULFOKRMEREMBCEEE TS LBV, KEIFVE—LD
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BRI E B LICRED AR E R D BRMERICHEN LY B CHIC, BERICEN KRS

RIGEEZRHETE %,

[0048]

Brief explanation of the drawing

I 0D 5 B 7 B B

[0049]

Figure 1is a system configuration diagram showing a first embodiment of a nuclear fusion

reactor according to the present invention.
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1AXFERICKIRRMERBEEDSE 1 ORBOFREZTRT S X T LK,

[0050]

Figure 2 is a system configuration diagram showing a second embodiment of the nuclear

fusion reactor according to the present invention.

2ARBICL ZIRBMERIGEEDE 2 DO EZ R T > T LHERKR.

[0051]

Figure 3 is a system configuration diagram showing a third embodiment of the nuclear fusion

reactor according to the present invention.
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SAKRICL IEHMERICEBDE 3DEMOFEZRT > X T LEHK,

[0052]

Explanation of the symbols

5 DERA

[0053]

1... Anode 2... Reaction vessel 3... Inner vessel 4... Heat exchange system 5... Hydrogen
injection device 6... Heat utilization system 7... Pulse power supply device 8... Hydrogen and
fusion raw material vapor removal device 9... Heliu recovery and exhaust system 10... Fusion

raw material supply and purification system 11... Fusion raw material reservoir 12... Porous
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material 13... Cooler 14... Condensation surface 15... Cooling system 16... Overflow ring 17...

Lithium circulation pump

1--f5H2 -RISAZ3 - RNAIREGE S B AT LS - IKERFARLES A XTLT
NILABRERE 8 - KR, RRMSFRAMERTIFERE AN AN, HIREEL 0 &%HMEHR
EHIEME - MR 1 1K sFEEERE1 2 -ZABYMEL1 3 - AAg1 4 BiEE 155

MRATLL6 - A—N=—TJO—U2T 17 UFILRBRRYT
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