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Atmospheric pressure dielectric barrier discharge in air - Role of charged
particles in surface activation
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Our DBD plasma sources operating in air at atmospheric pressure conditions are

designed for treatment of temperature and pressure sensitive materials like biological

and thermolabile substrates. Each DBD source consists of a copper electrode covered

with ceramic. The sources, however, differ in two aspects namely the electrode

dimension and the polarity of the applied pulsed voltage. One source has electrode

diameter of 8 mm and 1 mm thick ceramic while the other source has a diameter of 5

mm and 1.5 mm thick ceramic. Both sources are driven by pulsed voltage

characterized by a sequential profile and damped oscillation. The trigger pulse to the

former begins with a negative polarity (the driven electrode is cathode), while in the

latter the pulse begins with a positive polarity (the driven electrode is anode). The

trigger frequency is 300 Hz. Plasma is ignited in the air gap between the driven

electrode and opposite electrode which is grounded.

We present characterization of the plasma sources and the treated surfaces. For

plasma characterization, we determine averaged plasma parameters namely averaged

electron density and electron velocity distribution function. Gas temperature is

determined by comparing the emission of nitrogen second positive system at 337 nm

measured experimentally with the spectra simulated using the same conditions as in

the experiment. We use methods like optical emission spectroscopy, current voltage

measurements, microphotography and numerical modeling. Surface characterization of

the treated substrate is identified through contact angle measurements. The activation

of surfaces, for example of polyethylene terephthalate (PET) and of glass substrates is

analyzed. As expected, initial observations show that the wettability of surfaces has

improved. Correlations between fluxes of electrons, ions or chemically active species

and activation of the treated surfaces are presented.
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