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ABSTRACT
Significant heat was generated for about 740 min when a sample of palladium foil was
electrolyzed as the cathode in D2O+LiOD. A very stable Seebeck calorimeter is described and
used to make the measurements. The source of this anomalous energy is unknown. However, the
observed energy and production of unexpected elements based on EDX examination are similar to
the behaviors claimed by many people who study what is called low energy nuclear reactions.

I. INTRODUCTION

A very large and anomalous amount of heat equal to 106 kJ was released from a small
electrolytic cell containing 30 ml of 0.55 molar LiOD, 0.3 g of palladium as the cathode,
and about 5 g of platinum as the anode. This observation is so unusual that the source of
this energy needs to be explored. Observations similar to this one have been published
by many laboratories and by the author, which suggests the existence of a universal and
important phenomenon. This paper provides one more example of this anomalous effect.

Similar anomalous heat production was first reported in 1989 when Profs. Fleischman
and Pons [1, 2] 1 electrolyzed a platinum anode, a palladium cathode, using a LiOD +
D2O electrolyte. This heat was proposed to result from D-D fusion, so called cold fusion.
Since then, many similar observations have been reported[3, 4]. In 1993, Bush et al. [5-8]
showed that helium was associated with this anomalous heat. Since then, many other
studies [9-17] have arrive at the same conclusion. When the amount of energy generated
is compared to the amount of He4 collected, the observed energy per event is consistent
with the energy known to result from d-d fusion. However, the neutron radiation and
tritium production normally associated with this reaction are not found in sufficient
amounts to be consistent with experience using plasma or high energy methods. This
failure has resulted in much skepticism about the reality of the claims. [18] Nevertheless,
studies now underway in laboratories in eight countries2 report observing similar
behavior.

Because the effect is produced infrequently, heat measurement must be made using a
calorimeter that is very stable, accurate, and free of prosaic possibilities to avoid
challenges such as published by Miskelly et al. [19] and Shanahan [20-22]. Therefore, the
design and characteristics of the Seebeck calorimeter used here are fully described.

1 See www.LENR-CANR,org for full text copies of most citations.
2 US, Japan, China, Italy, Russia, Ukraine, France, and Israel
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II. EXPERIMENTAL

A Seebeck calorimeter completely surrounds the source of heat by a wall that generates a
voltage when a temperature difference occurs across its thickness. The inner surface is
heated by the source of heat and the outer surface is held at constant temperature. As a
result, the generated voltage is proportional to heat flux through the wall. If designed
properly, the voltage responds equally to heat flow no matter where heat passes through
the wall or where it originates within the enclosure. However, use of a fan to minimize
temperature gradients makes the device more accurate. Although the relationship
between heat flux and Seebeck voltage should be linear, experience has shown that use of
a quadratic equation improves accuracy. When these precautions are taken, the device is
simple in concept, easy to operate, and very accurate over a long period of time.

This type of calorimeter measures power based on generated heat, which is converted to
energy by summing measured power over time. Consequently, uncertainty in calculated
energy can grow even if the error in measured power is small.

II. 1 Calorimeter Design

The calorimeter used in this study is constructed by gluing together 16 thermoelectric
panels3, as shown in Fig. 1. All of the panels are connected electrically in series. Each

FIGURE 1. Picture of the thermoelectric panels after having been glued together
to form two boxes.

box assembly is coated with water-proof paint on the outside and placed in a water-tight
plastic structure that allows constant-temperature water (±0.01° C) to flow over its outer

3 Hi-Z Technology, Inc., 7606 Miramar Road, San Diego CA 92126-4210, USA, (858)
695-6660, FAX:(858) 695-8870, e-mail: info@hi-z.com
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surface. Wires that make electrical connection to the interior of the boxes are routed
through channels that run the full length of the box to insure maximum thermal contact
with the cooling water and thermal isolation from changes in room temperature. Two
channel designs can be seen in Fig. 2 and 3, where the assembled boxes of two
calorimeters are shown. Only the calorimeter shown in Fig. 2 was used when excess
energy was measured. A thermistor is located in front of the fan to measure interior
temperature. All voltage measurements are made at the thermal boundary.

A Pyrex glass cell, shown in Fig. 4, contains the anode and reference electrode, both of
which are platinum mesh. A thermistor is located in the electrolyte to allow electrolyte
temperature to be determined and a resistor is present to generate a known amount of
heating power for calibration, both of which are glass covered. Using a Teflon clamp, the
cathode is connected to a platinum wire that passes out of the cell through a gas-tight
seal, which allows the cathode to be easily removed. A recombining catalyst consisting
of platinum applied to carbon cloth is located in the gas space. In addition to the cathode,
the cell contains only platinum, Teflon, Pyrex glass and chemicals used in the electrolyte.
Gas is communicated to an oil reservoir located outside of the calorimeter through a
small tube. Displaced oil is weighted on a balance and recorded. Lack of unusual weight
change is used to insure that the recombiner is working and that the cell is sealed. The
D/Pd ratio of the cathode also can be determined using the orphaned oxygen method.

FIGURE 2. Picture of assembled Calorimeter #1 after the thermoelectric boxes
are surrounded by a water-tight structure. The wires pass through plastic channels
on their way out of the calorimeter.

The electrolyte used in Calorimeter #1 is 30 ml double distilled D2O (99.6% D) + 0.148 g
LiD , which was prepurified by electrolyzing a dummy cathode before making the studies
described here.


