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Abstract

This paper describes the recent demonstration (May 2008) of anomalous heat and
helium production, presented by Prof. Yoshiaki Arata, when two different
materials are exposed to D2 near room temperature.

Introduction
On May 22, 2008, in celebration of his 85th birthday, Yoshiaki Arata of Osaka National

University gave a lecture and public demonstration of his latest cold fusion device, and he
distributed a paper in Japanese, [1] a partial translation of the paper into English, [2] and a book
describing it. [3] Documents in Japanese were translated by one of the authors (JR).

The method described by Prof. Arata consists of exposing unique powders made from a
mixture of Pd and ZrO2 or an alloy of Zr+Ni+Pd to pressurized D2 gas at or near room
temperature. Anomalous heat and helium are said to result. This method was described
previously using finely powdered Pd metal and produced the same result. [4-16] The previous
work was replicated at SRI [17]. The present work has not yet been replicated.

This work shows that two more materials, in addition to palladium-black, are able to generate
anomalous energy and helium when they are exposed to D2, but not to H2. Like palladium-black,
these materials react quickly with hydrogen isotopes and start producing anomalous power once
the chemical reaction has reached completion. This happens more quickly than it did with
Arata’s previous design, the double-structured cathode, because the gas does not have to diffuse
through the outer shell of the double-structured cathode.

Experimental Procedure
A schematic of the experimental device is shown in Fig. 1. From left to right, it consists of: a

tank of high pressure, highly purified deuterium or hydrogen gas; a controller for the valves;
vacuum pump; and the cell (reactor) that is a high vacuum stainless steel vessel with a sample of
finely divided ZrO2-Pd material at the bottom. Two thermocouples are used; Tin which measures
the inside temperature at the location of the sample, and Ts, which measures the outside surface
temperature of the cell under the insulation. Not shown is a QMS mass spectroscope, used to
measure helium in the cell gas.

Photographs of the experiment (such as Fig. 2) and the video of the demonstration show that
the cell is insulated. This is not shown in Fig. 1, and it is not mentioned in the paper.
Consequently, we presume the photograph in Fig. 2 and the drawing in Fig. 1 describe the same
apparatus.
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FIGURE 1. A simplified drawing of the apparatus: 1. High concentration gas generator; 2.
Controller; 3, 4. Valves; 4. Vacuum pump; 6. Gas feedline; 7. Cell; 8. Tin (inside) thermocouple;
9. Ts (surface) thermocouple; 10. Sample. The cell is not drawn to scale. From Arata and Zhang,
[2].

FIGURE 2. Photo of experimental device, from announcement for the May 22, 2008 lecture
distributed by A. Kobyashi.

Two kinds of samples were used: a mixture of ZrO2+Pd, or an alloy composed of Zr+Ni+Pd,
both in powdered form. Preparation of the ZrO2+Pd material is described by Yamaura et al. [18].
The powder was heated under vacuum in the cell before D2 gas was added in order to remove
impurities. The D2 gas was prepurified before entering the cell by diffusion through palladium.
According to Arata, this step is important to remove helium. However, the purity was not stated.

Tests using D2 and H2

Sequential exposure to D2 and H2 were used to show anomalous behavior when D2 was used.
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used. In other words, extra energy was apparently being generated within the sample that lasted
for at least 3000 min, as will be described below. Arata designates the time chemical energy is
being produced as the “Jet-Fusion” phase and the time during which nuclear energy is produced
as the “Skirt-Fusion” phase. He states that the chemical energy amounted to 4 kJ and the nuclear
energy reached 200 kJ. However, based on the known enthalpy of formation of beta-PdD0.7 from
the Pd in the Pd+ZrO2 mixture, the total energy is expected to be near 0.4 kJ. This discrepancy
combined with the primitive nature of the calorimetry makes the claimed amount of nuclear heat
highly unlikely. Insufficient information is provided to make a more accurate determination
possible. Efforts to obtain additional information from Prof. Arata about the method of
calibration have remained unsuccessful (July 2008).

FIGURE 4. Example of behavior when ZrO2+Pd is exposed to D2. From Arata and Zhang [2],
with figure labels edited by J. Rothwell

In addition to the ZrO2+Pd sample, 18.4 g of a Pd+Zr+Ni alloy was also subjected to the same
treatment in D2. The behavior is shown in Fig. 5. In this case, the chemical reaction lasted for a
longer time and produced a smaller temperature increase. This behavior indicates a much slower
reaction rate compared to ZrO2+Pd. During this longer time, the wall temperature increased and
neatly equaled the sample temperature when the sample stopped reacting with the gas. After this
source of chemical heat stopped, the sample and cell cooled, but a small temperature difference
remained between the two temperatures, similar to the behavior of ZrO2-Pd.
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This persistent temperature difference between the sample, the cell wall, and the reference
temperature can be seen clearly in Fig. 6. The amount of anomalous power being produced is
apparently greater for the ZrO2-Pd compared to the Zr+Pd+Ni sample.

FIGURE 5. Behavior of a Zr+Pd+Ni sample exposed to D2. From Arata and Zhang [2], with
figure labels edited by J. Rothwell

FIGURE 6. Behavior of the temperatures over a long time duration. From Arata and Zhang [2]


