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ABSTRACT

It were continued, at National Institute of Nuclear Physics, Frascati National Laboratories-Italy, the systematic studies about detection of new elements, some even with isotopic composition different from natural one, after prolonged electrolysis of Pd wires.

The electrolytic solution adopted is the, unusual, used from our experimental group since 1999.

In short, it was a mixture of both heavy ethyl alcohol (C2H5OD at 90-95%) and water (D2O, at 10-5%), with Th salts at micromolar concentration and Hg at even lower concentration (both of spectroscopic purity). The liquid solutions, before use, are carefully vacuum distilled (and on line 100nm filtered) at low temperatures (30-40°C) and analysed by ICP-MS. The pH was kept quite mild (acidic at about 3-4).

The cathode is Pd (99.9% purity) in the shape of long (60cm) and thin wires (diameter only 0.05mm). Before use, it is carefully cleaned and oxidised by Joule heating in air following a (complex) procedure by us continuously improved (since 1995). Before and after use, some pieces of it, about 50% of total length, are ICP-MS analysed.

The anode is a Pt wire (purity>99.99%), 0.250mm diameter.

The cell adopted is usually a borosilicate chemical glass (like SCHOTT-DURAN, Germany), filling volume about 750cc. Recently (since July 2004) an ultra-pure quartz cylinder (volume about 1050cc) was adopted in order to rule out possibilities of corrosion effects from the cell. 

The sample holder and details of cell are made only of PTFE, as detailed at ICCF10 and ICCF11.

In respect to previous experiments, we made the following progress:

a) It was studied, for long time and at a current density about 2 times larger than usual adopted, a solution of light ethyl alcohol and water instead of the heavy one. It was used the usual borosilicate glass cylinder.

b) It was made a very long experiment (8 months) using the quartz cylinder with “heavy” solutions.

c) It was developed an innovative circuitry (under patent procedures) aimed to produce nano-structures at Pd cathode surface during electrolysis. Experiment planned to “emulate” the Y. Arata procedure of Pd nano-particles. Experimentally proved by D2 gas excess loading in respect to thermodynamic limit values. 

d) It was developed, very recently, a procedure to promote nano-structure since the beginning of experiment, even in a gas atmosphere. It was also experimentally demonstrated, for the first time in the world, the effect of “confinement” of D2 gas (the so called ”Preparata effect”): some increase of loading, over thermodynamic equilibrium, due to a voltage drop longitudinal to wire length.

e) It was studied, in some detail, the effect of oxide at Pd surface: results not stable over time, as expected.

f) It was developed a special procedure to stabilise the fractal surface at Pd by addition of a, ad hoc developed, colloidal silica (under patent). Stability and diffusion speed were largely improved. In the best experiment the mean diffusion speed, in wire of 50 micron of diameter, was as large as 0.5 micron/second.

During the Workshop it will be shown, in details, some of the key results achieved. 

Most of the results are in progress.

