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Extremely Rapid Growth of Boron-Doped Diamond by Using In-liquid Microwave Plasma
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Boron-doped diamond (BDD) has excellent electrochemical properties, thus it is expected
to be applied as a novel electrode material for CO, reduction. Although effective diamond
growth method is required for this purpose, conventional gas-phase CVD provides a very low
growth rate (<5 um/h). Therefore, we have been focusing on the in-liquid microwave plasma
CVD which can generate high density plasma in the solvent. Recently, we succeeded a rapid
growth (284 um/h) of BDD with IL-MPCVDY. However, the optimal experimental conditions
of BDD growth have not been studied about especially pressure and microwave (MW) power.
This research investigated further rapid growth of BDD by optimizing their experimental
conditions. Fig. 1 shows a surface morphology of BDD synthesized by each condition ((a)-(d)).
In (b)-(d), (111) and (100) surfaces peculiar to diamond were confirmed. Furthermore,
extremely high growth rate of 410 um/h was achieved under the high pressure and high MW
power condition. It was found that BDD can grow 100 times faster than gas-phase CVD by
using the present method.
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