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This project was conducted under the 2010 research framework of the National Research Council of
Thailand in a category of nanotechnology and sub-topic of nanotechnology development for health and
medical system. The researchers studied the air pollutant removals which were microorganisms and
volatile organic compounds (VOCs), in groups of toluene, xylene and henzene, by spraying 5% wt/vol
titanium dioxide (Degussa P-25) onto UVA black-light lamps (wavelength of 365 nm) and fluorescent
white-light lamps (wavelengths of 400-600 nm) to create photocatalysis on the lamp surfaces. The
appropriate binder for TiO, coating, the free radical dispersing from the lamp surface, and the effects of
temperature, humidity, and air velocity on photocatalysis efficacy were explored in this study. The TiO,-
coated lamps’ performance was also investigated in the motorcycle repair shop and the spiritual house for
benzene removal.

The results revealed that the appropriate binder for microorganism removal was 3% B1000. It could
inactivate 66-99% of microorganisms (depending on species) when applied to UVA black-light lamps and
46-90% when applied to fluorescent lamps. For VOCs removal, 3% D3005 plus 0.1% Fe was the
appropriate one, but it should have coated onto glass fiber before wrapped around the lamps. By this
manners, the VVOCs degradation was in a range of 76-94% (depending on VOCs type) when using UVA
balck-light lamps and was 56-74% when using fluorescent lamps. In terms of free radical dispersing, it was
found that the concentration of free radical at UVA lamp surfaces was more than that found in the
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chemical used (or background concentration) in a range of 0.3-14%. However, at a distance of 1 cm away
from the UVA lamp surfaces, the free radical concentration from the lamps was about the same as that
found in hackground concentration. In case of fluorescent lamps, there were no differences between free
radical concentration at the lamp surfaces and that in the background. For temperature effect, increase in
temperature of 25 <C to 31 <C did not affect the photocatalysis capability in microorganism and VOCs
removals. In contrast, increase in humidity from 50 = 5% to 80 = 5% reduced the efficacy of
microorganism removal 9-56% (depending on species) when using coated UVA black-light lamps and
reduced 9-25% when using coated fluorescent lamps. Also, VOCs degradations were reduced 42-53%
(depending on VVOCs type) when using coated glass fiber wrapping around UVA black-light lamps and
were reduced 18-43% when using coated glass fiber wrapping around fluorescent lamps. Similarly,
increase in air velocity showed decrease in photocatalysis efficacy. When UVA black-light lamps which
wrapped around with coated glass fiber were taken to the motorcycle repair shop and spiritual house to test
their efficacy, it was found that benzene in the shop reduced 34-100% and benzene in the incense stick
reduced 36-86%, respectively. Moreover, the laboratory tests revealed that repeating usage of the coated
lamps for 27-54 hours still gave the same efficacy for both microorganism removal and VOCs degradation.
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