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Preparation of Discharge-induced Plasma Reactor
using a 3D Printer and its Evaluation
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Department of Electrical and Electronic Engineering, Oita University

Essentially, a non-thermal plasma reactor operated at atmospheric pressure consists of the electrodes (metals) and those
supporting parts (insulators). The insulating parts are usually made of the glass, ceramics, or plastics. Therefore, there is
a limit for the design and fabrication of the reactor. In this study, a new approach for the design and fabrication of
non-thermal plasma reactors used at atmospheric pressure is presented. We created air-liquid interface discharge reactor
using a 3D printer. And the performance of the reactor was evaluated by decolorization test of indigo carmine solution.
As a results, the reactor prepared by a 3D printer could be decolorized the solution effectively. Furthermore, the reactor
with the periodic deformed inner wall was improved the decolorization rate compared with the normal reactor. We
confirmed that 3D printing technology offered a versatile, fast and cost-efficient reactor production processes for the
development and evaluation of plasma reactors incorporated a new idea.
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Fig.1 3D printing model reactor.
(DBD plasma reactor with running water film)

Fig.2 Cross sectional views of a) normal cylindrical reactor,
b) new cylindrical reactor with periodic deformed

inner wall.
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Fig.3 Discharge image captured by the digital camera.
(21 kV, 100 pps, Exposure time 10 s)

—Z—Normal cylindrical reactor

—{—New cylindrical reactor with periodic deformed inner wall
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Fig.4 Decolorization rate of indigo carmine solution
for two type of 3D printed reactors.
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