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Dr. Mizuno's Experiment

Resistance heater

@ Input'w
@ Ontput’'w

_Ni mesh Pressure

gauge
Ni wire

Heat/W

Make Pd/Ni Nano Structure Surface in the chamber using Plasma Discharge
2. D,/H, gas Introduced Chamber

Observe Anomalous Excess Heat Generated

[1] T. Mizuno, “REACTANT, HEATING DEVICE, AND HEATING METHOD", Patent Application, WO2015/008859 A2.

[2] H. Yoshino, E. Igari and T.Mizuno, Presentation at 2014 CF/LANR Colloguium at MIT, March.21-23, 2014,
Massachusetts Institute of Technology, Cambridge, MA, USA.



Objective

Condensed Matter Nuclear Reaction Division
at Tohoku Univ. (April 2015 ~)

This Paper:

Replication of the anomalous heat generation
reported by T. Mizuno

as a first step on Excess Heat Resaerch
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Experimental Procedure

1. Heater input & Temp. 2.Introduction of D2 Gas & Temp.
Measurement under a few Pa Measurement

1.Glow Discharge 2.Baking (100-200C for
under Ar gas 50H)

3.D2 Gas Absorption

1.Heater Input & Temp. 2.Introduction of D2 Gas & Temp. Compare
Measurement under a few Pa Measurement




Fabrication of the nano—structured Ni and Pd

surface
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Fabricated Nano-structured Ni and Pd surface
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3. Experimental Results

3-1. D, gas Experiments



Experimental Procedure

1. Heater input & Temp. 2.Introduction of D2 Gas & Temp.
Measurement under a few Pa Measurement

1.Glow Discharge 2.Baking (100-200C for
under Ar gas 50H)

3.D2 Gas Absorption

1.Heater Input & Temp. 2.Introduction of D2 Gas & Temp. Compare
Measurement under a few Pa Measurement
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Experimental Procedure

1. Heater input & Temp. 2.Introduction of D2 Gas & Temp.
Measurement under a few Pa Measurement

1.Glow Discharge 2.Baking (100-200C for

under Ar gas 50H) 3.D2 Gas Absorption

1.Heater Input & Temp. 2.Introduction of D2 Gas & Temp. Compare
Measurement under a few Pa Measurement




Fabricated Nano-structured NI and Pd Surface
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Experimental Procedure

1. Heater input & Temp. 2.Introduction of D2 Gas & Temp.
Measurement under a few Pa Measurement

1.Glow Discharge 2.Baking (100-200C for
under Ar gas 50H)

3.D2 Gas Absorption

1.Heater Input & Temp. 2.Introduction of D2 Gas & Temp. Compare
Measurement under a few Pa Measurement




Exp.1 (D, Gas)around 700C (40W Input)

Reference Exp.1
(No Nano Structure) (Nano Structure & After D Absorption)

- AT~50°C
800 800 Heater temp! 764-C at 1 Pa
Heater temp.

AT~24°C
at 270Pa

(]
o

‘©
o
S
o
>
0
)
o
o

N
O

eiPa)

D, Pressure

Heater Input(W)

300 Same Pressure

Pressur
S

Sl

2

Heater Temp(°C)

200

2

Heater Temp(°C).

100 100
170Pa
0 0 D2 o .
0 05 1 1.5 2 25 3 0
Time(h)




D, Gas) around 700C(40W Input)
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Failed Experiment. NO Excess Heat

Reference Failed experiment
(No Nano Structure) (Not Enough Nano Structure & After D Absorption) AT~ 0°C

800 50
at 1 Pa

AT~0°C
at 270Pa

D,Pressure(Pa)

Insufficient Sputtering!

8

400

S5
g-i‘:,
D
GJL
- @
w
39
3 Q.
T 0

g

300

Heater Input(W)

200

Heater Temp(°C).

100

0
0 05 1 1.5 2 25 3

Time(h)




Exp.2(D, Gas) around 300C (7W Input)

Reference
(No Nano Structure)

©
(a
Q
| .
-
(%))
W
Q
-
(T

(]
()]

rd
O
—
o
5
|_
-
Q
]
48]
Q
I

500

-

Heater Inp

0
0 0.5 1

.Time(h)

25

Exp. 2
(Nano Structure & After D Absorption)

500

Heater temp.

D, Pressure

216C

A

184C

Heater Input(7W]

—
142

Heater Input(W)

AT~120°C!
at 1 Pa

AT~32°C
at 270Pa




Exp.2(D, Gas) around 300C(7W Input)
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3. Experimental Results

3-2. Numerical Radiation Heat Analysis



Estimation of Radiation Heat Transfer by
Numerical Calculation

Governing Equations

¢. Total emissivity
G: Irradiation
e (T): Total emissive power of black body

Software

COMSOL Multiphysics 5.2 Heat transfer module

Number of Mesh; 207,479 (Free tetrahedral)



Estimation of Radiation Heat Transfer
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3. Experimental Results

3-3. Elemental Analysis by EDS and
SEM



Pd Wire after Experiments(1)

< 3
Point4
Pd wire _ |
Nano strucured -
Surface
- Point5
Point 3
30“m Energy(keV)




Pd Wire after Experiments(2)
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3. Experimental Results

3-4. H, gas Experiments



Exp.3 (H, Gas) around 700C(20W Input)
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Exp.4 (H, Gas) around 500C(10W Input)
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Excess Heat of H, Gas Experiments
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Concluding Remarks

>

>

A new experimental setup based on the Mizuno’s work was
infroduced in our lab in order to confirm the anomalous heat effects.

For all the cases except for an insufficient nano-structured Pd/Ni case,
significant temperature increases compared to reference experiments
were observed. It is possible that we successfully replicated Mizuno’s
work.

Experimental and numerical results strongly suggest that anomalous
excess heat was generated by the interaction between nano-
structured Pd/Ni surface and D, or H, gas.

According to EDS analysis, a lot of elements were detected on the
nano- stfructured surface. It suggests that transmutation reactions
played some roles for the observed anomalous excess heat
generation, however, further analysis is necessary to obtain a solid
conclusion.
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Outline of Research Plan
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Organization of the Division
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Merit of the Present Method

Conventional
Transmutation

Requires a large
apparatus such as
an accelerator and
a nuclear reactor

Permeation Induced
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Nuclear Transmutation can be
induced only by deuterium
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nano-structured Pd multilayer
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Summary of Transmutation Reactions observed so far
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Independent Reproduction Experiments
by Toyota Cenftral R&D Lalos
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Inside of the Chamber
Ni Mesh located at the inner wall
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