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Comparative study of two similar form factor atmospheric plasma jet sources
with and without dielectric barriers
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Plasma processing is widely used technology for etching, coating, activation,

cleaning, removal, sputtering, sterilization etc. in fields such as electronics,

aerospace, automotive, bio-medicine or environmental engineering. The atmospheric

pressure plasma is becoming more and more attractive for obvious reasons related to

flexibility and processing without vacuum leading to new capable plasma sources.

Most of these plasma sources have a DBD (discharges with dielectric barriers)

configuration the others DBE (Discharges with Bare Electrodes) having the electrodes

in contact with plasma. In this work we present two atmospheric plasma sources

developed with the same form factor design and discharge volume, but with different

discharge configuration, one DBD and the other DBE. Both are powered by RF power

(13.56 MHz) and use argon gas for discharge. These two sources were made in order

to make a well comparison of DBD/DBE for efficiency in the production of active

species, the ability for processing (modification of polymers wettability and

decomposition of chemicals in water) and to compare the plasma jets in term of

spatial extension-along flow axis and in the lateral direction. The differences between

the two sources will be highlighted by the operating range according to the RF power

and mass gas flow, on the one hand and on the other hand by breakdown values, I-V

characteristics, discharge impedance, RF power absorbed in discharge, density of

electrons and by the optically emission spectra with spatial resolution. We will also

present the results of efficiency of changing wettability on polymeric materials

(PMMA).
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