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Development of ROS/RNS generation model in discharge electrolysis for new plasma
application
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A pulsed discharge is generated above a water surface, and the pH,
temperature, and flow in water were visualized. The production rate of OH radicals is estimated
using terephthalic acid as a chemical probe. It was found that H+ is generated in the water by the
charge exchange reaction, and that toroidal temperature increase and flow occurs from the tip of the

discharge. The flow velocity may be affected by the difference in the discharge propagation
mechanism depending on the polarity and the Marangoni convection caused by the OH production.
Furthermore, the by-products of terephthalic acid were identified and the conversion process of
terephthalic acid based on those by-products was predicted. By solving the convection-diffusion
equation in a one-dimensional model, the OH production rate was estimated to be 14 nmol/s.
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