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Measurement of radical and degradation in small scale plasma for plasma medicine

Uehara, Satoshi
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We conducted a discharge measurement of capillary discharge to clarify the
pollutant decomposing effect of plasma in a small scale.We found that by using two pipes which has
different diameters makes it possible to transport a discharged bubble in a capillary toward one
direction.A high-speed camera was used to investigate the bubble dynamics responsible for the
pumping effect, which is achieved by selecting the shape of the capillary such that the bubble
ejections within enhance the “ self-repetition” action required for the pumping motion. A
theoretical model was developed to investigate the pumping mechanism. We solve the problems
associated with liquid oscillations in the U-shaped water reservoir by employing a non-uniform
cross-sectional area in our model. The chemical reactivity of the device was confirmed by using
emission spectroscopy of OH radical and by measuring the decomposition of methylene blue.
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Fig. 1. Experimental setup.
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Fig. 2. Electric waveforms when the applied
voltageis 4.5 kV.

Fig. 3. Sequential photo of bubble behaviour
and discharge in a capillary part.
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Fig. 4. Electric waveforms when the applied
voltage is 5.0 kV.
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Fig. 5 Capillary discharge in different
diameter pipes.
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Fig. 6. Time evolution of head difference.
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Fig. 7. Optica emission spectra of

dischargeat V = 4.0 kV.
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