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Investigations of a high volume atmospheric plasma torch at 915 MHz
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Atmospheric plasma discharges allow an easy and economic integration of plasma

processes and, hence, become an important tool for technological applications. In

order to obtain a high rate atmospheric plasma device, we scaled up our microwave

plasma torch from 2.45 GHz to 915 MHz. This yields to an enlargement of the

resonator based torch by a factor of 2.7 in each dimension and thereby to an extension

of the plasma volume by a factor of about 20. Simulations of the device were carried

out with CST Microwave Studio to optimize the electric field in the resonator and enable

an easy ignition of the plasma torch. The achievable gas throughput is above 30 m

3

/h

and plasma volumes of 2 litres are possible. The maximum of the microwave power

which was applied is 30 kW. Therefore the novel plasma torch becomes interesting for

industrial applications, such as the treatment of critical exhaust gases like CF

4

 and SF

6 

or the decomposition of water vapour for plasma chemistry.

Optical emission spectroscopy was carried out in air as well as in hydrogen/argon

plasmas to determine parameters like the gas temperature, which are estimated by

investigations of the hydroxyl radical band system at 310 nm and the FWHM of H

α,

respectively.

The investigated application for the novel torch is the plasma spraying technique. This

technique relies on high temperature plasma devices, mostly arc plasmas, for melting

up powder particles to create coatings. The main advantage of our source is the

electrodeless energy coupling, which prevents the coating from contamination with the

electrode material. In first experiments, we successfully melted and evaporated silicon

particles in nitrogen as well as in argon/hydrogen gas mixtures. This can be shown by

the observation of atomic silicon lines by optical emission spectroscopy. We follow the

melting particles in the plasma with a high speed camera to learn about the

plasma-particles interaction. The mechanism of the energy transfer will be discussed.

This work is a part of the project "PlasSol" and funded by the Landesstiftung

Baden-Württemberg gGmbH.
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