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Based on these considerations, we conclude that the cold fusion reaction must be something
quite different from conventional d-d fusion. Furthermore, the reaction must involve factors
other than absorption of deuterium. After electrolysis has continued for a long time and the
deuterium has been replenished, some trigger is likely to occur. We predict that certain triggers
are needed to give rise to the reaction.

Many people have asserted that if nuclear reactions are induced by electrochemical reactions
using solid electrodes there should also appear clear evidence of the generation of radioisotopes
and radiation. Moreover, the evolution rates of reaction products should be quantitatively
explained in terms of well-established nuclear reaction mechanisms. These expectations would
be valid only if the reaction mechanism is in accord with accepted nuclear theory. There is little
reason to believe that is the case.

Mizuno(9), Miley(10), Ohmori(11), Iwamura(12) and others have reported anomalous production
of radiation-less foreign elements (Fe, Cr, Ti, Ca, Cu, Zn, Si and so on) on cathode metals
(mainly Pd) with heavy water or light water electrolysis experiments. These elements sometimes
have drastically non-natural isotopic ratios. These reports present evidence that a nuclear
reaction takes place during electrolysis that produces isotopically changed elements on the
cathode surface. These elements are generated by a mechanism that does not induce any
detectable radiation. The anomalous isotopic abundances of these elements show that they do not
come from contamination. Again, the operative nuclear mechanism appears to be completely
different from any known nuclear reaction. Whatever it is, if it can be controlled, it appears
likely to probably produce tremendous amounts of energy.

The hydrogenation of hydrocarbons has been studied for decades. Song et al.(13) examined the
hydrogenation reaction of naphthalene using zeorite supported Pd and Pt catalysts at low
temperatures. In particular, they investigated the effect of the catalyst poisoned by sulfur.
Fedorynska et al.(14) studied the H2 transfer reaction between phenanthrene and H2 in the
presence of K/MgO from 250°C to 350°C. Durland et al.(15) tested the hydrogenation of
phenanthrene by Raney Ni and CuCrO from 370 K to 573 K. Burger et al.(16) performed
pioneering work of the hydrogenation of phenanthrene at ~227°C under 136 to 218 atm of
hydrogen gas, which is considered high pressure by the standards of this field. Qian et al.(17) used
an alumina supported Pt and Pd catalyst for the hydrogenation of phenanthrene, and they
obtained a very high conversion rate, up to 100%. Mahdavi et al.(18-21) and Menini at. al.(22)

developed another technique of electrocatalytic hydrogenation that showed a comparably high
conversion rate. This study was stimulated by Soejima’s research circa 1930 into methods of
changing coal to oil by a liquefying reaction. Soejima observed abnormal heat generation during
hydrogenation of creosote oil heated in high pressure hydrogen gas. The heat generated was
larger than the largest estimated chemical reaction that can occur with few drop of creosote and a
little hydrogen gas. Soejima concluded that it could not have come from a conventional chemical
reaction.

2. Experimental

2.1 reaction cell
Figure 1 shows a photograph of the two reaction cells used in this study, and experimental

setup. The reactors are the cylinders shown in the left side of Fig. 1. The large one is made from
Inconel 625. It has a 56 mm outer diameter, 26 mm inner diameter, 160 mm height and the
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increase. The cell temperature was never higher than the cell wall temperature. After 15 ks both
temperatures reached the same, stable value. In the example shown here, the final temperature
inside the cell, at the cell wall and at the heater were all 140°C hotter than the ambient room
temperature. The final temperature depends upon various factors such as the heater power,
hydrogen pressure, whether or not the phenanthrene or the catalyst are present in the cell, and the
size and type of cell selected.

Figure 4 shows the relationship between input power of the heater and the temperature in the
reactors. The data was taken under varying conditions of pressure and temperature, with
phenanthrene and an inactivated metal catalyzer. Each point represents the final stable
temperature achieved when a power setting is maintained; that is, the temperature difference
between the reactor and the room. The cell takes about 5 ks (83 minutes) to reach the set
temperature with constant input power. The graph shows log-log relationship between the input
and the temperature at various hydrogen pressures. The relationship varies with hydrogen gas
pressure. The heat conductivity for the gas is nearly constant over a wide range of pressure, from
10-3 atm to 10 atm. However, the stable temperatures for each input are decreased at high
pressure of H2, indicating that the gas conductivity increases at more than 10 atm.

The calibration curve derived for the Inconel reactor showed a similar relationship, with the
same slope but ten times different input power per degree of temperature. The heat release
caused by gas in the reactor is not significant with the Inconel reactor: the temperature deviation
stays within ±3°C while the hydrogen gas pressure increased from 1 to 100 atm. Because the
Inconel reactor height is 160 mm, the walls of the reactor fit inside the heater envelope (which is
220 mm deep), although the top surface is exposed to air. The SUS reactor has a small diameter
and it is longer; 300 mm, so the top 80 mm of the reactor walls protrudes. Some heat release
from the exposed portions of the reactors occurs.


