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Air Cleaning Unit using Combination of TiO. Photocatalyst
and Pulsed Discharge Plasma
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Abstract — The purpose of this work is to develop a high-efficiency air cleaning system for air pollutants such as particulate
and gaseous state in indoor environments. In order to enhance a removal efficiency of gaseous state pollutants, we suggested
that pulsed discharge plasma be combined with TiO: photocatalyst (photocatalytic plasma air cleaning unit). We investigated
experimentally the basic characteristics of photocatalytic plasma air cleaning unit and measured air pollutants removal
efficiency. The wavelength of light radiated from pulsed discharge plasma under the atmospheric condition was 310~380nm. Its
energy is enough to excite the TiO» photocatalyst and it makes a photochemical reaction in the surface of TiO: photocatalyst.
The removal quantity of trimethylamine((CHs)aN) was 130mg/m’ which is twice quantity of pulsed discharge plasma without
TiO» phtocatalyst unit. From the result of gas analysis using FT-IR, nitric oxide was not detected and trimethylamine was

decomposed to H2O and CO: And trimethylamine removal efficiency was 95%.

These experimental results indicate that

photocatalytic plasma air cleaning unit is a potential method in removing the pollutants.
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Fig.. 1 Radiated light energy from pulsed discharge plasma in
air.
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(b) Waveform of output voltage and current
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Fig. 5 AABS characteristics of TiO. photocatalyst
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Fig. 6 Comparison between phtocatalytic method and photo-
catalytic plasma method in the gas removal quantity
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Fig. 7 Trimethylamine removal efficiency as injected repeatedly
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plasma reaction
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Fig. 9 Suppression effect of ozone concentration by catalyst
addition.
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