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We developed and manufactured a vibration / heating unit that can be
incorporated into a sputtering device equipped with Zr cylindrical target to form thin films
directly on the surface of carbon fine particles. The vibration / heating unit consists of an
Inconel metal boat that is directly energized and heated, and an electromagnet for the entire
electrode including the boat. When the particle size was small, thin film formation was confirmed on

the surface of only secondary particles, but uniform film formation could not be achieved on all
particles. By using large particles, we succeeded in forming a thin film on the individual particle
surface. An increase in the oxygen reduction reaction potential and an increase in the amount of the
current could be observed in the electrochemical measurement. Although some new problems were found
in this study, the effectiveness of thin film formation by the above dry process was qualitatively

confirmed.
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