Overview of Pd/D Co-deposition
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Pd/D co-deposition was first proposed by Stanislaw Szpak to eliminate long charging times and to
create an ever-expanding electrode surface that assured the existence of non-steady state conditions
and local high D loading in the lattice (D/Pd ratio ≥1). In the original protocol, working and counter
electrodes were immersed in a solution of palladium chloride and lithium chloride in deuterated
water. Palladium was then electrochemically reduced onto the surface of the working electrode in
the presence of evolving deuterium gas. The resultant Pd deposit exhibited a uniform structure
consisting of aggregates of spherical micro-globules, a large surface area, and an abundance of
vacancies. Using this protocol, our group has reported that the heat source is the cathode [1, 2].
Infrared imaging of the cathode showed that heat generation occurs in the form of localized events
that occur in close proximity to the contact surface. It was also observed that the higher the
electrolyte temperature, the more frequent the events occurred in the cathode and that the events
overlap to produce oscillating islands. We also reported on the production of tritium and energetic
particles, including neutrons, as well as transmutation and the emission of γ-/X-rays [1, 2].
Furthermore, we explored the use of external electric and magnetic fields to stimulate/enhance these
effects.
The Pd/D co-deposition experiment has offered great flexibility in experimental design. Different
Pd plating solutions have been used by other researchers [2]. Different cell configurations (e.g.,
parallel electrodes or concentric electrodes) have been used as well as working electrode surfaces
(Au, Ag, Ni, Cu, or Pt) and geometries (wire, sheet, or screen). Closed and open system have also
been used. Using variations of Pd/D co-deposition, researchers have reported on observing excess
heat, gamma/X-ray emissions, transmutation, as well as the production of tritium and energetic
particles.
The products observed by us and others indicate that several varieties of nuclear reactions are
occurring in the system. These include primary and secondary fusion reactions to produce neutrons,
protons, tritium, and ≥ 10 MeV protons and neutrons [3]. There is evidence of transmutation as
shown by the production of Ag that can arise from either proton (≥ 10 MeV) or neutron capture by
Pd [2]. The observation of long range alpha particles indicate the occurrence of ternary and
quaternary fission of Pd [2] that is supported by the presence of such elements as Fe, Cr, Ni, and Al
with a corresponding decrease in Pd [1].
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