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Structural Analysis of Carbon Films for Electrochemical Electrodes Formed Directly on Metal
Substrates by Coaxial Arc Plasma Deposition
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(English)

We succeeded in forming carbon films with excellent fundamental electrochemical
characteristics, performed powder X-ray diffraction (PXRD) measurements using
high-brilliance light to identify the origin of those characteristics. Powder samples were
prepared by physically peeling off the film using a cemented carbide tool. PXRD
measurements of powdered film confirmed diffraction peaks at around 26 = 28° that are
thought to be derived from diamond(111), in addition to the cemented carbide material and the
tungsten (W) substrate. However, because this peak is located at almost the same position as
the diffraction angle of graphite(101), it was not possible to clearly identify which carbon
crystallites it originated from. In comparisons with the PXRD measurement results of the
graphite which is the material of the films, all the diffraction peaks due to graphite crystallites,
excepted for this peak, were disappeared in the film measurements. When the film was poorly
formed all diffraction peaks due to graphite crystallites including this one disappeared and no
information on carbon crystallites were obtained from PXRD measurement. This suggests that
the film in the case of poor film preparation has an amorphous structure. It was found that the
diffraction peak at around 26 = 28° was observed only when the film was successfully formed.
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