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Development of soft process of dimensional transformation for Si by
non-equilibrium high-pressure hydrogen plasma
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Nano-sized Si (n-Si) particle has drawn strong attention as key material for

the next-generation opt-electronic devices, such as quantum dot solar cell greater than the
theoretical efficiency of Si bulk cell, Si visible light emitting diode, and negative-electrode
active material of higher capacity and long cycle lifetime Li ion battery. In this study, we
attempted to create n-Si particles from bulk Si material by using a non-equilibrium high-pressure
hydrogen plasma toward a low cost production of n-Si particle for negative-electrode active material
of Li ion battery from cheap Si bulk material. We developed the various type high-pressure hydrogen
plasma sources and evaluated their properties. At last, by using a slit type plasma source, we
achieved to create n-Si particles with their diameters of less than 50 nm.
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