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ABSTRACT

This experiment aims to compare the performance of argon-carbon dioxide plasma generated from different
plasma generators, namely a plasma jet and arc plasma mobile, in monitoring carbon monoxide production and
analyzing the pH variation of plasma-treated solutions. These observations are linked to the mechanisms of
carbonic acid formation and oxidizing species within the plasma system. Furthermore, the effects of plasma on
material surface properties were investigated, with particular emphasis on changes in wettability, evaluated
through contact angle measurements. The results showed that plasma generators exhibited their highest efficiency
in carbon monoxide production, as determined by optical emission spectroscopy, which was consistent with pH
and contact angle measurements. Optimal operating conditions for the plasma jet were achieved at an argon flow
rate of 7 liters per minute with carbon dioxide at 100 cc per minute under a power setting of 3, whereas the arc
plasma mobile required an argon flow rate of 4 liters per minute with carbon dioxide at 400 cc per minute. The
arc plasma mobile demonstrated higher efficiency in carbon monoxide production and acidification in deionized

water compared to the plasma jet. Nevertheless, both plasma generators enhanced the surface energy of glass

substrates, with the plasma jet showing superior performance in improving wettability, resulting in greater
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spreading of water droplets relative to untreated surfaces. These findings indicate that both the type of plasma
generators and the flow ratio of argon to carbon dioxide significantly influence chemical processes in solutions and
the modification of material surface properties, providing a foundation for the potential medical applications of

argon—carbon dioxide plasma.
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