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Elucidation of Mechanisms of Hydrogen Co-deposition and Hydrogen-Induced
Phenomena in Electrochemical Deposition
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In this study, the mechanisms of hydrogen co-deposition and hydrogen-induced

phenomena in electro and electroless deposited metal films were investigated using thermal
desorption spectroscopy, X-ray diffraction, and transmission electron microscopy. In the
electrodeposited Pt and Pd films with high hydrogen concentrations, hydrogen-induced superabundant
vacancies were formed and the enhancement of metal atom diffusion such as low-temperature grain
growth was observed. A large amount of co-deposited hydrogen in the electroless Ni-P/Au films
improved the wettability of lead-free solders for electronic packaging. We succeeded in the
electrochemical synthesis of superstoichiometric hydride PdHx (1 < x 2) and analyzed its crystal
structure. These results are extremely significant in the study of metal-hydrogen system and are
expected to be used in various applications.
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