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Simulation of Plasma-Liquid-Interface Processing
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As an example of the plasma-liquid-interface processing, we have first
focused on the degradation of methylene blue molecules in aqueous solution by plasma. We have
clarified the degradation mechanism by mass spectrometric measurement of the species in liquid, and
by modeling and simulating of the degradation process. In addition, we have measured
reactive-oxygen-nitrogen species in the water treated with air plasma by using various detection
methods, and made a model to explain the experimental results. We have clarified that hydroxyl
radicals are not generated directly from plasma but indirectly from peroxynitrites in the case of
long-term plasma processing of water. Furthermore, we have performed numerical simulations of an
atmospheric pressure plasma jet involving oxygen in contact with a flowing medium. We have clarified
that the gas-drag effect significantly reduces oxygen radical flux on the surface, and that it can
be suppressed by replacing the ambient gas to an inert gas.
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