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Synthesis of dust particles by combined discharge at atmospheric
pressure.
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Synthesis of nano and micrometer size dust particles from the gas phase in low
pressure non thermal plasma is well studied [1-2]. Also, atmospheric pressure plasma is
widely used for deposition of thin films, for surface treatment and for the synthesis of
nanoparticles [3-4].

In this work the results of experiments on the dust particle synthesis and it's
deposition on the surface of a silicon substrate by combining two types of discharge at
atmospheric pressure is presented. The experimental setup consists of two pin type
copper electrodes connected to the pulsed high voltage source (spark discharge) and two
copper tapes wrapped around quartz tube powered by kHz high voltage sinusoidal signal
(APP jet). In that case, the spark discharge served as a source of precursor and small-size
nanoparticles which in the region of a uniform dielectric barrier discharge of the plasma
jet, increased in size (due to coagulation or surface growth) and settled on the surface of
the substrate. As a working gas pure Ar and He were used.

The characteristics of the plasma jet and the properties of the deposited
nanoparticle contained thin films depend on the material, location and on the geometry of
the electrodes of spark discharge and other experimental parameters. Therefore, several
types of the location of the spark discharge electrodes have been studied and a dynamic I-
V characteristic of a combined discharge was also obtained. The temperature of the
substrate surface interacting with a plasma jet flow of combined discharge was
investigated by a thermocouple and compared with results of just spark discharge
temperature measurements. The particle size distributions were determined as a function
of the synthesis time and the spark discharge power. Chemical composition of the of the
deposited nanoparticles at different experimental conditions was also obtained by energy-
dispersive spectroscopy (EDS).
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