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Nanoparticle synthesis by tempo-spatial controlled induction thermal plasmas
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The purpose of this research is to develop mass production method for
high-purity metal-doped oxide nanoparticles and Si particles / Si nanowires expected for the
negative electrode material of next-generation batteries, by the originally developed "synchronous
injection of raw materials + modulated thermal plasma method™. In this study, we investigated the
contribution to nanoparticle formation by controlling the high temperature and high density radical
field spatio-temporally by the power modulation degree, the modulation waveform, the intermittent
feeding phase of the feedstock, and the introduction of cooling gas to the thermal plasma. The
production rate of nano-particles was 800 g/h@20kW. The process of feedstock evaporation and
nanomaterial formation was in part clarified by experiments usin% two-dimensional spectroscopic
observation, nanophase vapor phase extraction, and plasma thermofluid numerical analysis.
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