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Development of plasma installed cyclone for size-selective particle treatment
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The objective of this study was to develop a particle treatment system with
size selectivity by introducing plasma into a cyclone, which is a solid-gas separation device.
Polyethylene particles were treated by the cyclone fabricated with a 3D printer based on 3D
numerical fluid dynamics calculations including particle behavior. The plasma was generated at the
specific location in the cyclone where particles with specific sizes were supposed to pass through.
As a result, only particles with diameters of 5 to 10 py m were spheronized, indicating the size
selectivity of the treatment. Furthermore, when the relationship between the cyclone inlet and
plasma position was changed, the amount of the treatment decreased significantly, indicating that
the selectivity depended on the plasma position. It was concluded that the plasma cyclone proposed
here is a novel particle treatment system with size selectivity.
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