[Document name] Statement
Title: Cold fusion device, heating method by cold fusion, and heating element

[ Technical field]
[0001]
The present invention relates to a cold fusion device, a heating method thereof, and a
heating element.
[Background technology]
[0002]
Fleischmann and Pons will undergo a fusion reaction at room temperature
A shocking paper was published in March 1989 and attracted worldwide attention, but
there was a problem of reproducibility.
At first, it was not recognized by mainstream academic societies. Even so, some
researchers have made steady progress
The reproducibility of elephants has been improved and, based on the accumulation of
many experimental facts, they are now cold cores.
Called fusion and low energy nuclear reaction (LENR),
Research is ongoing.
[0003]
Despite that, it cannot be said that the mechanism of cold fusion has been clarified.
The current situation is that the stagnation continues. From the experimental results
so far, the deuterium storage ratio (D / Pd)
It was found that excess heat is generated when the (ratio) exceeds 0.85 by volume
average, and increases exponentially.
(Non-patent document 1), which indicates that the deuterium density of the hydrogen
storage alloy is equal to that of cold fusion.
More than a certain amount is required, and in various experiments, it is a surface
reaction, especially on the surface nano size
Is considered to be very important (Non-Patent Documents 1 and 2).
[0004]
For example, in Patent Document 1, when the size of metal particles such as palladium
1s set to 1 nm or less,
It is described that the amount of absorbed hydrogen increases sharply, and nano-sized
metal particles can be used in a deuterium environment.
A method of generating excess enthalpy by pressurizing under is disclosed.
[0005]

According to Patent Document 2, zirconia (ZrO 2) is used as a support, and



After embedding palladium (Pd) ultrafine particles in the support and injecting
deuterium (D 2),

A fusion reactor (ultra-high density deuterated nanoparticle) is prepared by occluding it
by pressurization.

Then, impact energy is applied to the fusion reaction body to carry out the fusion
reaction and

It is described that heat and helium were generated.

[0006]

Further, according to Patent Document 3, a plurality of nano-sized metal nano-convex
portions are formed on the surface of the hydrogen storage metal.

It is described that the formation probability of "increases the probability of occurrence
of tunnel fusion reaction".

[0007]

In general, "nuclear fusion" is an exothermic reaction in which light elements are fused
and converted into heavy elements.

Is defined, a DT reaction in which a double hydrogen (D) and a tritium (T) react, two
double

Various nuclear fusion reactions such as DD reaction in which hydrogen reacts are
known. In the DD reaction, "ash"

Then, helium (He) is generated, but the research result that He is generated by cold
fusion is

It has appeared (for example, Non-Patent Document 3).

[Prior Art Document]

[Non-patent literature]

[0008]

[Non-patent document 1] "Cold fusion" Ryoto Takahashi (Journal of the Institute of
Electrical Engineers of Japan, December 1993, 1

(Vol. 13, pp. 1016-1026)

[Non-Patent Document 2] “Prospect: Expectations for new nuclear energy through
low-energy nuclear reactions”

Eiichi Tanaka (Isotope News January 2013 No.705, pp.13-18)

[Non-Patent Document 3] “Search for 4He Production from Pd / D2 Systems in Gas
Phase

”” K. Botta et al.

[Patent document]

[0009]



Patent Document 1] US Patent No. 9182365B2

Patent Document 2] Japanese Patent Laid-Open No. 2008-261868
Patent Document 3] International Publication No. 2015/008859
Outline of the Invention]

Problems to be Solved by the Invention]

0010]

However, the nanostructures disclosed in the above patent documents were nano-sized

[
[
[
[
[
[

metal powders.

Or metal particles that happen to be generated under the process conditions, which is
practically at room temperature.

It becomes an unstable factor in the reproducibility and performance improvement of
nuclear fusion.

[0011]

In order to cause further DD reaction, two D's in the nanostructure should be confined
to the T site.

, And for that purpose, D— is first introduced into the T site, and D + is introduced into
the T site.

(d) may move and form composite particles (dde, D2 gas-like aggregated particles)
within the T site.

It is necessary to ensure that the Coulomb attraction between D- and D + in this
nanostructure is generated.

It 1s important. However, in the past, for example, nanoparticles themselves have to
control their electric potential.

Is not possible, and no other method is used to control the Coulomb attractive force.

[0012]

Therefore, the purpose of the present invention is to provide a cold fusion device that
can realize cold fusion stably and with good reproducibility.

The object is to provide a heating device, a heating method, and a heating element.
[Means for Solving the Problems]

[0013]

According to the first aspect of the present invention, the cold fusion device includes a
flat plate-shaped heating element and the heating element

A counter electrode which is provided so as to face the flat plate surface and controls the
surface potential of the heating element.

By controlling the surface potential of the heating element with the counter electrode,



cold fusion is performed on the surface of the heating element.
Generate.
According to the second aspect of the present invention, the heat generation method is
the surface of the hydrogen storage metal that stores the deuterium gas.
Cold fusion is generated by controlling the electric potential.
According to the third aspect of the present invention, the cold fusion device comprises a
hydrogen storage metal in the reactor.
A heating element and a counter voltage provided opposite to the heating element for
controlling the surface potential of the heating element.
The electrode has a pole and controls the surface potential of the hydrogen storage
metal that stores the deuterium gas by the counter electrode.
By doing so, cold fusion is generated and the heating element is caused to generate heat.
According to the fourth aspect of the present invention, the heating element is formed
on the metal layer and is in electrical contact with the metal layer.
A plurality of nanostructures connected to each other, the nanostructures being
composed of a hydrogen storage metal,
Cold fusion is generated by controlling the surface potential of the nanostructure that
occludes the gas.
V' Decreasing the surface potential of the hydrogen storage metal in the direction in
which the concentration of free electrons on the surface decreases.
Is desirable.

[The invention's effect]
[0014]
As mentioned above, according to the present invention, the surface potential of the
heating element or the hydrogen storage metal is controlled.
By doing so, the probability of cold fusion can be increased, making cold fusion stable
and reproducible.
Can be realized well.
[Brief description of drawings]
[0015]
[FIG. 1] A diagram showing O sites and T sites in a metal lattice.
[Fig. 2] Fig. 2 is a diagram schematically showing the arrangement of O sites and T
sites illustrated in Fig. 1.
[Fig. 3] Schematic representation of the arrangement of O sites and T sites in the metal
lattice on the metal surface

It is a diagram.



[FIG. 4] A diagram schematically showing sizes of hydrogen, hydrogen ions, and
hydrogen molecules.
[Fig. 5] Double hydrogen has entered the O and T sites in the metal lattice on the metal
surface.
It is a diagram schematically showing the state.
[Fig. 6] Bonding energy for the distance between hydrogen in free hydrogen and
hydrogen in the jellium model
It is a graph showing changes in Rugi.
[FIG. 7] Schematic configuration of the cold fusion device according to the first
embodiment of the present invention, and the electric power on the metal surface.
A schematic diagram explaining the movement of double hydrogen ion (D +) that occurs
when the position is made negative

is there.
[Fig. 8] Fig. 8 shows the state of adsorption sites on the metal surface when the metal
surface is at a positive potential.
A schematic diagram (A) to explain and a graph (B) that schematically shows the charge
distribution near the metal surface at that time (B)
).
[Fig. 9] Duplication at the adsorption site of the metal surface when the metal surface is
set to a negative potential in Fig. 7.
A schematic diagram (A) explaining the movement of hydrogen ions (D +) and the
charge component near the metal surface at that time
A graph (B) schematically showing the cloth.
[Fig. 10] To illustrate the principle of the present invention, a state in which protons are
attracted to hydrogen ions is simulated.
It is a diagram that is schematically shown.
[Fig. 11] In order to explain the principle of the present invention, the relationship
between the interatomic distance and the force acting between the atoms is simulated.
It is a graph that is shown in a formula.
[Fig. 12] In order to explain the principle of the present invention, a metal lattice at T
site and double hydrogen between them
It is a diagram schematically showing the force acting on.
[Fig. 13] Double hydrogen sandwiched between metal lattices at the T site to explain
the principle of the present invention
Figure (A) that schematically shows the double hydrogen that entered the T site due to
the force acting on the double hydrogen



It is a diagram (B) that schematically shows the small state.

FIG. 14 is a diagram showing a schematic configuration of a cold fusion device according
to a second embodiment of the present invention.

[FIG. 15] Explains the mechanism of volume expansion in the heating element used in
the second embodiment.

It is a schematic cross-sectional view for.

FIG. 16 is a schematic configuration diagram of a cold fusion device according to a third
embodiment of the present invention.

[FIG. 17] Schematic structure of a heating element in a cold fusion device according to a
fourth embodiment of the present invention

It is a diagram shown schematically.

[Fig. 18] Fig. 18 is a process diagram showing a method for manufacturing the heating
element shown in Fig. 17.

[Fig. 19] Fig. 19 is a process diagram showing a method for manufacturing the heating
element, following Fig. 18.

[FIG. 20] A schematic configuration of a cold fusion device according to a third or fourth
embodiment of the present invention.

It is a diagram.

BEST MODE FOR CARRYING OUT THE INVENTION

[0016]

The documents referred to in the description of the embodiments of the present
invention are as follows.

<References>

(1) "Hydrogen absorption and hydrogenation reaction by palladium" Tetsuya Ariga
(Journal of the Surface Science Society of Japan "Surface Science"

Gaku "Vol.27, No.6, pp.341-347, 2006, published by Japan Society for Surface Science)
(2) "Observation of atomic and molecular dynamics by neutron scattering" K. Otomo, K.
Ikeda (Japan)

Radioisotope Society Academic Journal "RADIO ISOTOPES" Vol.63, No.10, pp.489-500,
Oct 2014, Public Interest

(Published by Japan Isotope Association)

(3) "Unique hydrogen storage of palladium nanoparticles" S. Akiba, Maiko Kofu, Osamu
Yamamuro (Japan Neutral

Child Science Society "Ripples" Vol.27, No.3, pp.95-98, 2017, published by Japan Society

of Neutron Science)



(4) "Electronic states and reactivity of adsorbed and occluded hydrogen in metals"
Yoshifumi Fukunishi, Masahiko Hada, Naka

Hiroshi Tsuji (Catalysts and Catalysis, Vol.33, No.4, pp.270-277, 1

991, Published by The Japan Society for Catalysis)

(5) "Applied physical properties of metal hydrides" Yasuhiro Yamaguchi (Hydrogen
Energy Society of Japan (HESS) Association magazine "

Hydrogen Energy System "1986 vol.11, No.2, pp.30-41)

[0017]

<Principle of the present invention>

According to Reference 1, hydrogen atoms absorbed in palladium solids disturb the
arrangement of the metal lattice

Without occupying interstitial sites in the lattice. For example, in the face-centered
cubic lattice (fcc) shown in FIG.

Is a regular tetrahedral gap site (hereinafter referred to as T site) and a regular
octahedral gap site (hereinafter referred to as O site).

Toto. ), The hydrogen atom occupies a wider O site in the stable state, and then T

It is considered that hydrogen ions are introduced into the site. In other words, O which
1s a wider site at first

Hydrogen ions enter the site and spread the surrounding atoms to expand the entire
crystal lattice. That

Therefore, the surrounding potential changes, and the positions of the palladium and
hydrogen ions and the energy of the system are changed.

The position of the hydrogen ion is determined so that the rugie is stable. Due to this,
hydrogen at the O site

Ions are allowed to enter the T site. Hydrogen atoms penetrating into the palladium
lattice

Forms a solid solution without regular arrangement.

[0018]

According to Reference 2, the number of sites per metal atom is fcc and close-packed
hexagonal lattice.

(Hcp) has one O site and two T sites, and the body-centered cubic lattice (bcc) has O
sites.

There are 3 sites and 6 T sites. Regarding the ordered structure of hydride, hydrogen

It has been found that it follows the empirical rule that the distance between hydrogen

atoms does not become 0.2 nm or less.
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