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Investlgatlon of Effect of Chemical Bonding Structure on Electrochemical
Properties of Conductive Ultrananocrystalline Diamond Electrodes by PES and
NEXAFS Measurements
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(English)

Nitrogen-doped ultrananocrystalline diamond (N-doped UNCD) electrode deposited on
conductive Si substrate by coaxial arc plasma deposition (CAPD) method exhibited a wider
working potential window and comparably low background current than boron-doped
polycrystalline diamond (BDD) electrode, known as an ideal electrochemical electrode
material. On the other hand, the electrochemical properties of the N-doped UNCD electrode
deposited on Ti substrate were remarkably different, although the same deposition conditions
were used. The chemical bonding structure of the N-doped UNCD thin films deposited on each
substrate was investigated by means of photoelectron spectroscopy (PES) and near-edge X-ray
absorption fine structure (NEXAFS) measurement. As a result, the ratio of sp? carbon of the
N-doped UNCD thin films deposited on conductive Si and Ti substrates were 73.9 and 53.6%,
respectively. Moreover, from NEXAFS results, the o* C-C peak intensity of the N-doped
UNCD thin film deposited on the conductive Si substrate was larger than that of thin film on Ti
substrate.
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