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Fig. 1: Concept view of Basic Unit
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Fig. 2: Main Section of Air Purifier System

Table 1: Air purifier system basic specifications
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Fig. 3: The Angle of Basic Unit and Photocatalytic Filter

in Air Purifier System

Photo 2: Frontal View of the Air Purifier System
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Fig. 4: Results from initial performance test
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Fig. 5: Changes in inlet/outlet concentration over time
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Fig. 6: Changes in inlet/outlet concentration over time after
washing test

Table 2: Quality of tap water and drain water during

washing
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Fig. 7: Changes in temperature, humidity, UV intensity and

inlet/outlet H2S concentration during continuous
operation test.
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Development of a Solar-powered Photocatalytic Air Purifier
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Abstract

Some volatile compounds, such as hydrogen sulfide, are emitted into the atmosphere from
wastewater and sludge in wastewater treatment plants. Some of these gases are corrosive
and cause damage to electrical equipment at the plants. In this study, we developed a so-
lar-powered photocatalytic air purifier for decomposing hydrogen sulfide. A ceramic filter,
coated with a TiO:2 photocatalyst loaded with nanoparticles of a rare metal, was used in the
purifier. Hydrogen sulfide molecules in the air are adsorbed on the photocatalyst surface
during the day and at night. UV sunlight activates the photocatalyst during the day, which
decomposes the adsorbed hydrogen sulfide molecules. Field tests were conducted with a
model gas under sunlight, and it was shown that the purifier effectively removed hydrogen

sulfide gas both during the day and at night.
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