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This thesis describes a general diagnostics and some applications of atmospheric pressure plasmas using a liquid
electrode. Electrolyte solutions (NaCl, HCI, and NaOH etc.) were used as one electrode of the discharge, while another
electrode is a tungsten carbide tube from which Ar gas was supplied. We investigated the characteristics of this
discharge, such as gas temperature, electron temperature, electron density, the emission of solution’s components.
The emission lines of solution components were identified by the optical emission spectra of the discharge. This
characteristic favors for detecting toxic heavy metals like Pb, Cu, etc. dissolved in the polluted water. When we
used the solution mixed with ethanol and placed crystalline silicon in the solution, some carbon nanostructures were
fabricated. Therefore, the simplicity and convenience of the plasma-solution system are very useful in fabrication of
novel materials and in detection of polluted water. Also this kind of discharge can be used in detection of biochemicals
and removal of toxic organisms in polluted water.

We found that the plasma exposure was accompanied by an acidification of the solution electrode; and it was
ascribed to the dissolution of nitrogen-related compounds, which originate from the oxidation nitrogen in air.

We also characterized the electrical properties of the plasma-solution system. A DC bias is found on the tungsten
carbide electrode no matter the rf power is supplied to the solution or to the tungsten carbide electrode, which is
interpreted by the difference of the plasma areas near the electrodes.

In the extent work, we explored a larger-area uniform discharge and a bullet-like plasma jet.
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