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Applied research using atmospheric-pressure plasma jet
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Keyword: Atmospheric-pressure plasma, Surface
modification, Water purification, Ammonia synthesis

We have been carrying out applied research on (1)
the surface modification and processing of materials
used for electric and electronic components, (2) the
decomposition of toxic organic compounds in
wastewater, and (3) the synthesis of ammonia, using
an atmospheric-pressure plasma jet ejected in air.

For (1), we found that when an aluminum (Al) thin
film deposited on a glass substrate is irradiated with
an atmospheric-pressure argon (Ar) plasma jet, the Al
thin film is etched in the lateral direction. This
technique is expected to be applied to the fabrication
of semiconductor devices.

For (2), when an aqueous solution containing an
organic dye is irradiated with an
atmospheric-pressure Ar plasma jet, the colored
aqueous solution is decolorized. This technique is
expected to be applied to the decolorization of
wastewater from dye works.

For (3), when water is irradiated with an
atmospheric-pressure Ar plasma jet, ammonia is
generated in the water. This technique is expected
to be used as a replacement of the Haber—Bosch
process, which is currently the main method of
producing ammonia.

On the basis of the achievements of these research
studies, we aim to develop environmentally friendly
technologies and thus realize a sustainable society.
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