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Investigation of surface-volume interaction in atmospheric pressure plasma using
spectroscopy of radicals

Nakagawa, Yusuke
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To analyze the interactions between the gas phase plasma reactions and the
electrode surface reactions in chemical processes by atmospheric-pressure plasma, the densities of
radicals produced in the short-gapped discharge plasma are measured. The analysis target is ozone
generator as one the most popular industrial applications of plasma, and the densities of atomic
oxygen and ozone under short-gapped oxygen discharge are measured by laser spectroscopy. The new
method for simultaneous measurement of atomic oxygen and ozone is developed in this study, and the
densities of atomic oxygen and ozone are measured in the spatial resolution of 10 micrometers. The
results indicate that the atomic oxygen produced by plasma is almost fully converted to ozone.
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Reactions Rate coefficients
R1 O+02+M - O3+M 5.51x 1034 x (T /298)26
R2 O+0+M - 0O2+M 5.21x 1035 x exp[ 7.48 / RT ]
R3 Os+M - O+02 7.16x 1010 x exp[-93.12/ RT]
R4 0+0s3 - 202 8.0x 1012 x exp[-17.13/RT]
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