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Experimental Detection of Liquid-Phase Short-Lived Species Using
Plasma Exposed High-Speed Liquid Flow
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To elucidate the behavior of the liquid-phase reactive nitrogen and oxygen species (RONS) originating from plasma
exposure, we tried to detect the short-lived RONS using a plasma system with high-speed liquid flow. Accuracy for
quantification of cross-sectional average concentration of “OH (['OH].s.) was experimentally validated and the temporal
decay of ['OH]s. was obtained. In combination with a numerical model based on a reaction-diffusion equation, the influx
of ‘'OH from plasma to a water surface was characterized and the mechanism of ‘OH decay after the plasma exposure was
proposed. By adding N> gas to the working gas and promoting the reactive nitrogen species generation with maintaining
‘OH generation, the ‘OH decay was significantly accelerated. In addition, the NO> ™~ precursor(s) such as N>Os was
successfully observed and its half-life was approximately 3 ms, much longer than ~0.1 ms of "OH. These findings provide
the new pathways of plasma generated NO, ™ which had not been considered in other reports, contributing to the elucidation
of plasma-liquid RONS chemistry.
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