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Abstract

Statistical studies performed at SRI (1) and ENEA (2) have identified a potential threshold deuterium loading (D/Pd

~0.9), surface texture {100}<001>, and surface morphology that give the highest probability to observation of the 

Fleischman-Pons excess heat effect using palladium foils.   The development of crystallographic texture, grain size 

distribution, and rate of recrystallization are controlled by many factors.  The surface morphology that develops during 

strong acid etching is strongly influenced by the thickness of the type of oxide layer that forms during recrystallization 

and subsequent cooling.  This paper will report on annealing, oxidation and etching procedures to produce foils with 

desired crystallographic texture, surface morphology, strong grain boundary grooving, and the apparent discount 

between metallurgical treatment treatments and hydrogen loading.  
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Motivation

After nearly three years, the production of over 300 cathodes, and 35,000+ 

hours of run time, Coolescence LLC has been unable to reproduce the excess 

heat effect.  To improve our chances of seeing the effect, we decided to take a 

step back and try to gain control of a number of specific material properties of 

pure palladium foils thought to play a crucial role:

VTexture (crystalline) - dominant <100> crystallographic orientation

VPronounces peaks in the Power Spectral Density Function between 104 and 107 m-1

ñLabyrinthic Surfaceò

VMean grain size ~100 mm with well-defined grain boundary grooving

VCapable of exceeding D/PdñThresholdò  

(D concentration >0.9 atomic faction with low current density ñEasy Loadingò)

VCapable of supporting high flux across the cathode/electrolyte boundary
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Pd Low-Index Single-Crystal Surfaces

Adapted from A.S. Barnard,Nanoscale, 2014, 6, 9983

Electron Backscatter Diffraction (EBSD) gives us the 

The number of atoms in the surface plane is one factor controlling 

the etching rate and subsequent development of surface morphology
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The EBSD map tells us which crystallographic planes meet the surface.   

This information provides insight into the evolution of the surface features 

revealed by etching and their relationship to the underlying texture. 

Number atoms on the surface 

depends on facet exposed
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