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Using electrolytic cells driven with Dardik's modified Superwaves, significant
amounts of excess heat were obtained in a number of experiments using Pd foil
cathodes that were prepared by by Dr Vittorio Violante of ENEA in Frascati,
[taly The most successful of these experiments generated excess heat a couple of
times. (1) Approximately 5h into the first loading of deuterium into the Pd cath-
ode - giving an average power gain of ~2500% during 17h The average current
density was 7mA fcm?. (2) The same foil was deloaded after the excess heat gener-
ation stopped for no apparent reason and than loaded again. After 16 h of loading
excess heat was generated again at an average level of ~1500% for 80h. The av-
erage current density was 8.4mA/em? At the end of the two experiments the
effective tritium concentration in the electrolyte was ~750% of its pre-experiment
level. The total arnount of excess energy generated is approximately 1.1 and 3.5 MJ
in, respectively, the first and second experiments. This amount of excess energy
corresponds to, respectively, ~4 8 or ~15.3keV per Pd atom. The corresponding
average specific power is 71 or 48 W per gram Pd. For comparison. the average
specific power in commercial nuclear fission reactors is between 20 and 40 W per
gram uranium. The cathodes were investigated before and after the electrolysis
using a number of probing techniques, including AES, SEM-EDS, TEM, and SIMS.
Significant amount of low Z contaminants were found on its surface, extending to
a depth of 100s of Angstrom. Their origin appears to be the lubricant used for
rolling the foil in the pretreatment process. Their presence prohibited detecting
nuclear reaction products with acceptable certainty on and near the surface. No
transmutation products were found at deeper layers. However, no measurement of
He inventory was attempted.

1. Introduction

In ICCF-10, Energetics Technologies (ET) described four approaches it is experi-
menting with for generation of LENR:! electrolysis (EC), glow-discharge (GD), gas
loading in catalyst cells (CC) and a combination of ultrasonic wave excitation with
electrolysis. All these experiments involve use of so-called “waves-waving-waves”
or Superwaves for driving the processes. The idea of Superwaves for enhancing the
probability of LENR was first proposed by Dr. Irving I. Dardik based on his vision
of nature described in the accompanying paper.? The purpose of the present paper
is to describe recently performed electrolysis experiments that resulted in significant
excess heat generation.



Starting from a brief description of the Superwaves used in the electrolysis ex-
periments (Section 2}, we'll describe the electrolytic cells used for the experiments
(Section 3), the Superwave effect on deuterium loading in the Pd cathodes (Sec-
tion 4), the results of the three most successful excess heat generating experiments
(Section 5), results of tritium measurements (Section 6), and results obtained from
material analysis of the Pd foils before and after the electrolysis (Section 7). Section
8 summarizes the obtained results.

2. Superwaves

Figure 1 illustrates the principles of Superwaves used for the electrolytic cell ex-
periments. Three levels of modulation were used for these experiments. The figure
shows a total of four levels of modulation. The amplitude, A4,, and frequency, w,, of
each of the super-imposed waves are adjustable.

3. Electrolytic Cells

Figure 2 shows the overall layout of the electrolytic cells designed and constructed
by ET. The cathode is 8-cm long (6 cm in effective length). 0.7-cm wide and 50 or
100-pum thick Pd foil. Two platinum foils of similar dimensions -20 mm x 80 mm
X 0.1 mm, are used for the anode. They are located 3 mm from each side of the
cathode. The cathode-anode assembly is immersed in an electrolyte made of 0.1-
I M LiOD in D2O. The electrolyte and the cathode-anode are inside a cell made
from two concentric aluminum cylinders with alumina powder thermal insulation
in between the cylinders (Fig. 2). The cell is immersed in a constant temperature
water bath usually set at 2.5 £ 0.25°C. Three sensors monitor the temperature in
different locations in the cell. The cell has an external recombiner.

Presently, there are six electrolytic cells working in parallel; three cells per water
bath. Each dedicated computer drives three cells. The same computer also collects.
stores and analyzes the experimental data. Temperatures readings are done at
a rate of 25scans/s, whereas voltage and current readings are taken at a rate of
20,000 scans/s. The cathode resistance is measured to infer the level of deuterium
loading. A Labview program was developed to perform all these functions. A typical
Superwave generated by this computer control system is given in Fig. 1.

More than one hundred of Pd foils have been used in our experiments so far.
Dr. Vittorio Violante of the Frascatti research center in Italy provided a significant
number of the foils. The foils received from Dr. Violante were degreased and
annealed at 870°C for 1h. Then they were etched first with nitric acid of 65-67%
for I min and then for 1 min in Aqua Regia 1:1 water solution. Following that
the foils were rinsed four times in heavy water, twice in 95% ethanol, and once in
ethanol absolute. Finally the foils were dried in vacuum at ambient temperature
for 24 h.

Excess heat is measured using an isoperibolic calorimeter. Each electrolytic cell
was calibrated using an electrical heater. A typical calibration curve is given in
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Figure 1. Principles of Superwave formation.
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Figure 2. Schematic lavout {left) and a photo (right) of the ET electrolytic cells.

Fig. 3. The "AT" of Fig. 3 is Ty - T5. where the temperatures are measured in
the locations shown in Fig. 2. The accuracy of this calorimeter is estimated to be

1-2%.
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Figure 3. A typical cahbration plot of the calorimeter of the electrolytic cells.

4. Superwave Effect on Deuterium Loading in Palladium Cathodes

A set of experiments was performed to investigate the effect of current modulation
on the rate of deuterium loading into the Pd. Figure 4 shows the three levels of
wave modulation considered, while Figs. 5-7 show loading rate dependence of foil



No. 56 on the modulation level. A clear and reproducible correlation is observed;
the higher the level of modulation, the faster is the deuterium-loading rate.
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Figure 4. Three levels of modulation of Superwaves used in the experiments








