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Fig. 1 The schematic of experimental setup for generation

of gas-liquid discharge plasma
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Fig. 2 Discharge images and waveforms of voltage and current for different applied voltages
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Fig. 3

The optical emission spectra of gas-liquid discharge plasma
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Abstract: A suitable capacitor was employed in the discharge circuit to quantify the charge number
and generate a stable diffusion oxygen plasma. Dynamic evolution of electrical characteristics of
voltage and current waves and discharge images were measured to investigate the discharge modes and
their transitions when the discharge parameter of applied voltage was changed. The plasma gas
temperature, vibrational temperature and emission intensity of excited active species were calculated
and simulated by optical emission spectra. It is found that an obvious transition from streamer mode to
glow mode and then to arc mode in a single voltage positive half cycle and another mode transition
from corona mode to arc mode in negative half cycle are generated with the increasing of applied
voltage. The capacitor added in discharge circuit can regulate the releasing quantity of electron in once
discharge to improve the discharge stability. Furthermore, corresponding with the transitions of

discharge modes, the plasma gas temperature increases first and then remains stable.

Key words: gas-liquid discharge; oxygen plasma; capacitor; mode transition; temperature



