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cally enhances and increases the thermodynamic force which
acts on constituent atoms of molecule ions within the liquid
target, is induced.
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CHEMONUCLEAR FUSION REACTION
GENERATING METHOD AND
CHEMONUCLEAR FUSION ENERGY
GENERATING APPARATUS

TECHNICAL FIELD

[0001] The present invention relates to a chemonuclear
fusion reaction generating method and a chemonuclear fusion
energy generating apparatus, and more particularly, relates to
a chemonuclear fusion reaction generating method and a
chemonuclear fusion energy generating apparatus utilizing a
chemonuclear fusion and secondary nuclear reaction
obtained by implanting molecule ions or ion clusters into a
liquid target of nuclear fusion materials consisting mainly of
molten metal lithium.

BACKGROUND ART

[0002] Hitherto, no practically usable nuclear fusion has
been obtained. Inventions shown in the Japanese Patent
Application Laid-Open Nos. 270372/2003 (recoilless non-
thermal nuclear fusion reaction generating method and
recoilless nonthermal nuclear fusion energy generating appa-
ratus), 207092/2002 (method of generating molten lithium
nuclear fusion reaction and apparatus for supplying nuclear
fusion energy), 066176/2003 (method of generating nonther-
mal nuclear fusion electric energy and apparatus for generat-
ing nonthermal nuclear fusion electric energy), 130976/2003
(apparatus for nuclear fusion reaction), and 130977/2003
(method of generating molten lithium nuclear fusion reaction
and apparatus for generating molten lithium nuclear fusion
energy), and the Japanese Patent Application No. 282261/
2003 (method of generating enhanced nuclear fusion energy
and apparatus for generating enhanced nuclear fusion energy)
have been proposed by the inventors of this patent applica-
tion.

[0003] The theory based on the second law of the thermo-
dynamics and experimental evidences are disclosed in the
non patent material 1 (Japanese Journal of Applied Physics
40, 6092 (2001) by Ikegami Hidetsugu), non patent material
2 (Bulletin of Institute of Chemistry, Uppsala University,
September 2002, by Tkegami Hidetsugu et al., http://www.
inst.kemi.uu.se/Bulletin/Bulletinen_ 1.pdf) and non patent
material 3 (Progress of Theoretical Physics Supplement 154,
251 (2004), by Ikegami Hidetsugu et al.

[0004] Said prior inventions disclose the possibility of non-
thermal nuclear fusion which can be practically used by using
publicly known structures and the experimentally evidences
of the energy generating apparatus utilized the above theory.
[0005] Further, a lithium chemical nuclear fusion reaction
as an actual energy generating method by the chemonuclear
fusion reaction has been invented as shown in the Japanese
Patent Application No. 165107/2004, and the utility has been
certified by the experimental tests.

DISCLOSURE OF THE INVENTION

[0006] There are tasks which must be solved in order to
realize the above-mentioned inventions.

[0007] In said prior inventions, a nuclear fusion method
based on a new theory called as a chemonuclear fusion reac-
tion is disclosed.

[0008] In said method, deuteron or proton beam of nuclear
stopping power energy of a few keV (kiro electron volt) per
nucleon is implanted into a liquid target consisting mainly of
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molten metal lithium and the nuclear fusion reaction rate is
increased by about 10"* times by the thermodynamic force in
the liquid. However, it is necessary to increase remarkably the
nuclear fusion reaction rate by further increasing the thermo-
dynamic force acting on atomic ions in the liquid.

[0009] The thermodynamic force herein called means an
ensemble phenomenon specific to the reaction medium actu-
alized by the effect of the elongation of the absorption period
of time or the increasing effect of the spontaneous chemical
reaction in the liquid.

[0010] Theimplanted ions incident with atoms in the liquid
target and form fusion atoms at the incident points. In the
fusion atoms, each incident atomic nucleus is confined in a
minimum space in the range of pm (10™% m), and the recip-
rocal action of supper high density is generated. The natural
duration of the formation of the fusion atoms is prolonged by
the vast promotion factor explained hereinafter in case that
the chemical energy (Gibbs energy) emitted in the atomic
reaction for forming fusion atoms is large. As a result, the
confined time of the reciprocally acted atomic nucleus is
prolonged, so that the nuclear fusion reaction rate is also
increased.

[0011] According to the chemonuclear fusion of the above
mechanism, the nuclear fusion of supper high density million
times larger than the thermal nuclear fusion plasma in the sun
can be realized on the ground.

[0012] Anobject of the present invention, accordingly, is to
provide a new chemonuclear fusion reaction generating
method and a chemonuclear fusion energy generating appa-
ratus, wherein a plurality of chemonuclear fusion reactions
are generated synergistically.

[0013] The above object of the present invention can be
attained by accelerating molecule ions or ion clusters of
hydrogen, or deuterium (called as hydrogen hereinafter
except the case specified especially), helium, lithium, helium
hydride, lithium hydride, boron or the like withdrawn from an
ion source or produced by discharge within a reaction vessel,
and implanting the molecule ions or ion clusters into the
surface of a liquid target such as molten metal lithium or
lithium alloy, whereby a chemonuclear fusion reaction,
which synergistically enhances and increases the thermody-
namic force which acts on constituent atoms of molecule ions
in the liquid metal lithium, a secondary nuclear reaction gen-
erated by a low speed neutron emitted in the nuclear fusion is
increased indirectly, and a difference between Gibbs energies
(chemical potentials) of before and after the nuclear fusion
reaction is made large by mixing the metallic nuclear fusion
materials into the liquid target in order to enhance further the
reaction.

[0014] The present invention is characterized by compris-
ing means for generating positive or negative molecule ions,
aliquid target of liquid nuclear fusion materials consisting of
amolten metal lithium, or metal lithium alloy or the like, and
areaction vessel for said liquid target, the inner surface of'said
reaction vessel being coated with gamma ray screen materials
and a neutron absorber such as metal lithium or boron, or
compound of lithium or boron, wherein a chemonuclear
fusion reaction is increased by the thermodynamic force
within the liquid target, so that a secondary nuclear reaction
induced by a low speed neutron emitted in the nuclear fusion
and by the neutron absorber of the metal lithium or lithium
alloy on the inner surface of the reaction vessel is increased.
[0015] According to the present invention, accelerated
molecule ions can be reacted to the liquid target consisting of
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the nuclear fusion materials of molten metal lithium, or
lithium alloy or the like in vacuum of clean because the
subject of the nuclear fusion reaction is metal lithium and
molecule ions which can hardly react chemically to lithium,
so that the chemonuclear fusion reaction can be enhanced by
the thermodynamic force in the liquid. Accordingly, the
energy can be supplied stably with safe and the handling
thereof is simple and easy.
[0016] The chemonuclear fusion reaction is not reported
theoretically and/or experimentally before the report of the
non patent material 1, other than the similar nuclear fusion
generated in the White Dwarfs of ultra dense disclosed in the
non patent material 4 (North-Holland, Amsterdam, 1958) by
E. Schatzman. The chemonuclear fusion of the present inven-
tion in the chemical nuclear fusion reaction will be explained
starting from Equation (1).

"Li+"Li—>"C*— 1°Be* +*He—3*He +21+6.40

MeV 1)

[0017] Here, '*C* and '°Be* are excitation nuclears of
intermediate reaction state and n is a low speed neutron.
[0018] Further, 640 M eV is a reaction generation ernergy
and M eV is a million electron volt.

[0019] Almost all of the generated energy in this case is
emitted in the form of kinetic energy of formed atom *He or
alpha ray.

[0020] Inthis reaction, the reaction probability is 6X 10~ %
which is too small to abserve, in case that “Li ion energy is 30
keV (kiro electron volt). However, in this energy region, an
atomic conversion reaction shown in Equation (2) is gener-
ated following the nuclear fusion reaction shown in the Equa-
tion (1).

Li+LiC @)

[0021] Accordingly, a vast reaction rate promotion factor
shown in Equation (3) due to the Gibbs energy change AGr
(Li+Li) in the atomic conversion reaction shown in the Equa-
tion (2) and the thermodynamic force determined by the
liquid target temperature T is generated in the reaction rate of
the nuclear fusion reaction with the molten metal lithium
shown in the Equation (1).

exp[ —AGr(Li+Li)kgT] (3)

[0022] Here, kj is Boltzmann constant, and Gibbs energy
change AGr(Li+Li) in the atomic conversion reaction shown
in the Equation (2) can be calculated by formed energies G
of each of the lithium and carbon as shown in Equation (4).

AGH(Li+Li)=AGH(C)~2AGA(Li)~ 4.4 6V )

[0023] For example, the value of the promotion factor
shown in the Equation (3) reaches to 10*® at k;T=0.0396 eV
in case that the absolute temperature T is 460K (kelvin), for
example.

[0024] Accordingly, the nuclear fusion reaction shown in
the Equation (1) is generated at a rate larger remarkably than
said reaction probability through the atomic conversion reac-
tion shown in the Equation (2).

[0025] In fact, the reaction rate promotion of 10> times
larger can be measured by the specter observation of helium
ion emitted in the reaction shown in the Japanese Patent
Application No. 16507/2004, so that the effectiveness of the
principle of the lithium chemonuclear fusion reaction corre-
sponding to the reaction shown in the Equation (1) is vali-
dated.

May 15, 2008

[0026] The chemonuclear fusion reaction of the deuterium
burning is shown in Equation (5).

"Li+?H—-8Be*+n—2*He+1+15.12 MeV (5)

[0027] Almost all of the generated energy in this case is
emitted in the form of kinetic energy of formed atom “He or
alpha ray.

[0028] In this reaction, an atomic conversion reaction
shown in Equation (6) is generated as chain reaction in case
that the deuterium ion has the nuclear stopping power energy.

Li+’H—Be (6)

[0029] Accordingly, a reaction rate promotion factor shown
in Equation (7) due to the Gibbs energy change AGr~0.99 ¢
V in the atomic conversion reaction shown in the Equation (6)
and the thermodynamic force determined by the liquid target
temperature T is generated in the reaction rate of the nuclear
fusion reaction with the molten metal lithium shown in the
Equation (5).

exp[—AGr(Li+2H)/k5T] (7

[0030] For example, the value of the promotion factor
shown in the Equation (7) becomes about 10** times larger in
case that the melting point T of the metal lithium is 460 K, for
example.

[0031] In fact, an observed value larger than that has been
reported in the non patent materials 2 and 3.

[0032] However, it is necessary to promote the reaction rate
by million times or morein order to use practically the nuclear
fusion reaction due to the hydrogen burning. According to the
chemonuclear fusion reaction of the present invention, such
promotion can be realized, and it is explained with reference
to the combination of the atomic reactions shown in the
Equations (2) and (6).

[0033] In case that lithium hydride molecules or clusters
(Li *H), are implanted into the liquid lithium target as ions,
the atomic conversion reactions of n numbers shown in the
Equations (2) and (6) are effected synergistically in the same
phase. In such a more simple case that nis 1 and molecule Li
°H of two atoms are considered, a molecule conversion reac-
tion shown in Equations (8) is generated.

Li2H+2Li—>BeC (®)

[0034] Such phenomenon that a plurality of atoms are
reacted in the same phase can be understood from the non-
liner effect of the coherent spattering generated by the
implant of the molecule ions having nuclear stopping power
energy reported in the non patent material 5 (Journal of
Applied Physics 45,953 (1974) by H. Andersen et al.)
[0035] The Gibbs energy change AGr(Li 2H+2 Li) in the
reactions of the same phase 1s equal to about algebraic sum of
Gibbs energy change AGr(Li+>H) and AGr(Li+Li) of each
of the Equations (2) and (6), so that the reaction promotion
factor shown in the Equations (8) becomes to Equation (9),
and becomes to a value which is a product of the promotion
factors derived from the Equations (3), (4) and (7) and is a
value of about 10%° times larger.

exp{[—AGr(Li+?H)—AGr(Li+Li))/K,T} 9)

[0036] The nuclear reaction probability shown in the Equa-
tion (5) is about 1037 in case of the deuterium in the Li *H
ions having the accelerate energy of 20k eV, for example, so
that all deuterium in the implanted ions are burned by the
nuclear reaction shown in the Equation (5) due to the promo-
tion factor of 10°° times larger. Further, the lithium atoms of
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apart of ions are not reacted as shown in the Equation (1), and
dissolved as it is in the liquid lithium target.

[0037] Such the most simple case that ions of lithium mol-
ecule Li 2 as molecule ions of a plurality of ions of simple
element are implanted into liquid lithium target will be
explained. In this case, molecule conversion reaction shown
in Equation (10) is generated.

Li,+2LiC, 10)

[0038] Gibbs energy change of this reaction is expressed by
Equation (11).

AGH(Liy +2Li)=2AGr(Li +Li) + AGCy) ~ AG/Liy) a

[0039] Thevalue showninthe Equation (11) becomes large
remarkably as shown in Equation (12), because C, molecule
is a unit cell component of diamond, and formed energy
AG,(C,)is larger than the value of formed energy AG,(Li2) of
Li, molecule.

AGH(Li, +2Li)< 8.8 eV 12

[0040] Thesmall value of the reaction probability shown in
the Equation (1) can set off, because the reaction rate promo-
tion factor becomes larger by 10°° times or more. Accord-
ingly, all implanted Li, molecule ions create nuclear fusion
reaction.

[0041] The chemonuclear fusion reaction of the present
invention has been validated. The observed value of 10°7
times of the nuclear reaction rate promotion shown in the
Equation (1) disclosed in the Japanese Patent Application No.
165107/2004 is one thousand million times larger than a
value of the promotion of 10*® times calculated by the Equa-
tion (4).

[0042] Such large difference is realized only when almost
all molecule ions 0f 0.1% mixed with lithium ion beani create
the chemonuclear fusion reaction by the molecule conversion
shown in the Equation (10).

[0043] Finally, chemonuclear fusion reaction of the most
important to practical use due to “HHe ™ which is two atoms
molecule ions in *HHe™ and *H,He™ * of deuteride helium
ions will be explained.

[0044] Deuteride helium ion is generated under the dis-
charge in the mixed gas of the deuterium gas and helium gas,
or when helium ions are passed through deuterium gas or
when deuterium ions are passed through helium gas. Mol-
ecule conversion reaction shown in Equation (13) is gener-
ated by a reaction rate which overcome the all competition
chemical reactions, when deuteride helium ions are
implanted into the liquid lithium target.

?HHe+2Li—BeB (13)

[0045] Namely, Gibbs energy change of this reaction is
shown in Equation (14).

AGr(HHe +2Li)=AGr2H +Li)+ AGr(He+Li)~5.11
eV (14

[0046] All deuteride atoms in the implanted ions create
nuclear fusion reaction shown in the Equation (5), even if
“HHe ion energy is about 10 keV, because the reaction pro-
motion factor becomes 10°° times.

[0047] At this ion energy, a part of helium atoms which are
a partner of the deuteride atoms is changed to boron by the
nuclear fusion reaction, but the reminder thereof is still
remain as helium and serves as a catalyst for the deuterium
plus lithium chemonuclear fusion reaction.
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[0048] Beryllium and boron which are products of the
chemnuclear fusion reaction generated by the promoting
action due to the reaction shown in the Equation (13) are
dissolved as a dilute alloy in the molten lithium, and chemo-
nuclear fusion reaction accompanied with the molecule con-
version shown in Equations (15), (16) and (17) with deuteride
helium ions.

?HHe+1LiBe—>BeC (15)
2HHe+LiBe—B, (16)
2HHe +BeB—C, an

[0049] The promotion factors of reactions of the Equations
(15), (16) and (17) are 3x10°* 1Xx10%, 1x10%, respec-
tively, and nuclear fusion reactions due to deuteride and
helium shown Equations (18), (19), (20), (21) and (22) are
generated.

2H+19B—12C*3“He+17.91 MeV (18)
2H+ 1B 3C¥Be+4He +8.03 MeV 19
“He+°Li—>1B+y+4.46 MeV (20)
“He+"Li—>''B+v+8.67 MeV 21
‘He+Be—2C+n+y+5.70 MeV (22)

[0050] Here, vy is gamma ray. Beryllium and boron gener-
ated in the nuclear fusion reactions are finally become carbon.
A controllable nuclear energy is generated by said series of
nuclear fusion reactions.

BRIEF DESCRIPTION OF THE DRAWING

[0051] FIG. 1 shows a schematic view of a reaction device
of a chemonuclear fusion energy generating apparatus
according to the present invention.

BEST MODE OF EMBODIMENT OF THE
INVENTION

[0052] An embodiment of the present invention will be
explained with reference to the drawing.

[0053] The chemounclear fusion energy generating appa-
ratus of the present invention comprises basically a reaction
vessel and a circulating and purifying system of nuclear
fusion materials such as lithium or the like, a collecting sys-
tem for collecting helium formed in the nuclear fusion, a
cooling system, a heat insulator, a heat exchanging system,
and a shielding member for shielding radiation rays such as
neutron, gamma ray, beat ray or the like, similar to that dis-
closed in the Japanese Patent Application Laid-Open No.
270372/2003.

[0054] The modes of the chemonuclear fusion reaction
generating method and the chemonuclear fusion energy gen-
erating apparatus according to the present invention will be
explained.

[0055] In FIG. 1, reference numeral 1 denotes a reaction
device of a chemonuclear fusion energy generating apparatus
according to the present invention, comprising a molten metal
lithium container 2, a molecule ion source 3, molten lithium
or lithium ally 4, a thermocouple array 5, an ion accelerating
electrode 6, an insulating member 7, a reaction vessel 8, and
a high voltage power supply. Further, a molten metal lithium
heating system is provided. The detailed structures of the
heating system and the thermocouple array 5 are omitted.
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[0056] The molecule ion source 3 is composed of integra-
tion of an ion source utilizing discharge, surface electrolytic
dissociation, photoelectric effect, and spattering etc. The
molecule ions withdrawn from the molecule ion source 3 are
accelerated to a predetermined energy by the accelerating
electrode 6, and implanted into the target of molten metal
lithium or lithium alloy 4 without disturbing the atom state of
the lithium. As a result, almost all implanted molecule ions
induce nuclear fusion reaction on the surface layer of the
molten metal lithium by the thermodynamic force, so that
gamma ray, beta ray, alpha ray of the secondary nuclear
reaction due to the low speed neutron in addition to helium
ion of emitted energy of several Me V are generated.

[0057] The generated energy is taken out through the
thermo-couple array 5 or the coolant for cooling the reaction
device.

[0058] Intheprimary nuclear fusion reaction ofthe present
invention, main reaction product is helium, so that it is taken
out by the helium collection system and utilize effectively. A
part of the helium can be used as a fuel or catalyst for the
chemonuclear fusion reaction, so that no radioactive waste is
produced.

[0059] Possibility or Utilization in Industry

[0060] According to the present invention, molecule ions
can be introduced to the target of metal lithium in the vacuum
of clean, so that the beam strength can be controlled freely as
like as the acceleration energy by the adjustment of the volt-
age applied to the ion source.

[0061] As a result, the optimum quantity of energy can be
obtained according to the object such as generation of elec-
trical energy or district heating, or the like by the method and
apparatus disclosed in the Japanese Patent Application Laid-
Open No. 270372/2003, for example, and an energy source,
which is stable and safety with small limitation in utilization
can be provided.

1. A chemonuclear fusion reaction generating method,
wherein molecule ions withdrawn from an ion source or
produced by discharge within a reaction vessel are acceler-
ated to implant the molecule ions into a liquid target of
nuclear fusion materials consisting mainly of molten metal
lithium, whereby a chemonuclear fusion reaction is induced
by the thermodynamic force within the liquid target.

2. A chemonuclear fusion reaction generating method,
wherein molecule ions produced by discharge within a reac-
tion vessel are accelerated to implant the molecule ions into a
liquid target of nuclear fusion materials consisting mainly of
molten metal lithium, the inner surface of the reaction vessel
being coated with a neutron absorber such as metal lithium or
boron, or a compound of lithium or boron, whereby a chemo-
nuclear fusion reaction is induced by the thermodynamic
force within the liquid target, and a secondary nuclear reac-
tion is induced in the neutron absorber by a low speed neutron
emitted in the nuclear fusion.

3. A chemonuclear fusion reaction generating method,
wherein molecule ions produced by discharge within a reac-
tion vessel are accelerated to implant the molecule ions into a
liquid target of nuclear fusion materials consisting mainly of
molten metal lithium, the inner surface of the reaction vessel
being coated with gamma ray screen materials and a neutron
absorber such as metal lithium or boron, or a compound of
lithium or boron, whereby a chemonuclear fusion reaction is
induced by the thermodynamic force within the liquid target,
and a secondary nuclear reaction is induced in the neutron
absorber by a low speed neutron emitted in the nuclear fusion.
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4. A chemonuclear fusion reaction generating method, as
claimed in claim 1, wherein chemonuclear fusion reaction
inducing materials other than the metal lithium are mixed
with said nuclear fusion materials.

5. A chemonuclear fusion reaction generating method as
claimed in claim 1, wherein a material for controlling the
target temperature is mixed with said nuclear fusion materi-
als.

6. A chemonuclear fusion energy generating apparatus
comprising a molecule ion source for generating positive or
negative ions, a liquid target of nuclear fusion materials con-
sisting mainly of a molten metal lithium, a reaction vessel for
said liquid target, the inner surface of said reaction vessel
being coated with a neutron absorber such as metal lithium or
boron, or a compound of lithium or boron, and means for
accelerating the ions and implanting the ions into the liquid
target, wherein a chemonuclear fusion reaction is induced by
the thermodynamic force within the liquid target, so that a
secondary nuclear reaction is induced in the neutron absorber
by a low speed neutron emitted in the nuclear fusion.

7. A chemonuclear fusion energy generating apparatus
comprising a molecule ion source for generating positive or
negative ions, a liquid target of nuclear fusion materials con-
sisting mainly of a molten metal lithium, a reaction vessel for
said liquid target, the inner surface of said reaction vessel
being coated with gamma ray screen materials and a neutron
absorber such as metal lithium or boron, or a compound of
lithium or boron, and means for accelerating the ions and
implanting the ions into the liquid target, wherein a chemo-
nuclear fusion reaction is induced by the thermodynamic
force within the liquid target, so that a secondary nuclear
reaction is induced in the neutron absorber by a low speed
neutron emitted in the nuclear fusion.

8. A chemonuclear fusion energy generating apparatus as
claimed in claim 6, wherein chemonuclear fusion reaction
inducing materials other than the metal lithium are mixed
with said nuclear fusion materials.

9. A chemonuclear fusion energy generating apparatus as
claimed in claim 6, wherein a material for controlling the
target temperature is mixed with said nuclear fusion materi-
als.

10. A chemonuclear fusion reaction generating method, as
claimed in claim 2, wherein chemonuclear fusion reaction
inducing materials other than the metal lithium are mixed
with said nuclear fusion materials.

11. A chemonuclear fusion reaction generating method as
claimed in claim 2, wherein a material for controlling the
target temperature is mixed with said nuclear fusion materi-
als.

12. A chemonuclear fusion reaction generating method, as
claimed in claim 3, wherein chemonuclear fusion reaction
inducing materials other than the metal lithium are mixed
with said nuclear fusion materials.

13. A chemonuclear fusion reaction generating method as
claimed in claim 3, wherein a material for controlling the
target temperature is mixed with said nuclear fusion materi-
als.

14. A chemonuclear fusion reaction generating method as
claimed in claim 4, wherein a material for controlling the
target temperature is mixed with said nuclear fusion materi-
als.

15. A chemonuclear fusion energy generating apparatus as
claimed in claim 7, wherein chemonuclear fusion reaction
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inducing materials other than the metal lithium are mixed
with said nuclear fusion materials.

16. A chemonuclear fusion energy generating apparatus as
claimed in claim 7, wherein a material for controlling the
target temperature is mixed with said nuclear fusion materi-
als.

17. A chemonuclear fusion energy generating apparatus as
claimed in ¢laim 8, wherein chemonuclear fusion reaction
inducing materials other than the metal lithium are mixed
with said nuclear fusion materials.
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18. A chemonuclear fusion energy generating apparatus as
claimed in claim 8, wherein a material for controlling the
target temperature is mixed with said nuclear fusion materi-
als.

19. A chemonuclear fusion energy generating apparatus as
claimed in claim 8, wherein a material for controlling the
target temperature is mixed with said nuclear fusion materi-
als.
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