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Creation and control of supercritical plasma flow for single-step synthesis of
multifunctional highly-deliverable nanoparticles

Shigeta, Masaya
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The electrode in contact with the plasma in supercritical carbon dioxide was

improved and a system that could robustly and continuously sustain the plasma by means of
high-voltage pulse discharge was developed. The molten electrode behavior was successfully
visualized by applying appropriate optical treatment. Histograms of the size and composition of the
nanoparticles were obtained and their characteristics were clarified. A new inhouse computation code
was developed to simulate the electromagnetic thermofluid dynamics of plasma-nonionized
gas-nanoparticle coexisting systems, and the fundamental mechanism of plasma-induced turbulence
generation and nanoparticle formation processes were successfully elucidated. Extending the smoothed
particle hydrodynamics method, numerical simulation methods were also developed for reproducing and
analyzing metal melting, flow, solidification, compound formation, and oxide transport.
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