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Abstract

This study applied photocatalytic oxidation reactions to the high efficiency particulate
air filter in order to disinfect microorganisms attached on the filter during infiltration.
Microorganisms retained inside the filter, consequently, could not proliferate nor dissipate to
the clean-filtered air. Photocatalysis occurs when the filter was coated with TiO, loading of
3140+ 67 mg/m2 and irradiated with ultraviolet-A, intensity of 4.85+0.09 mW/cmZ.
Microorganisms used were Staphylococcus epidermidis, Bacillus subtilis, Aspergillus niger,
and Penicillium citrinum. The tests were performed when relative humidity was adjusted to
45+5% or 75+5%, and 100 ppm toluene or 50 ppm xylene was added, as well as the

mixtures of them were added.

The results showed that at humidity of 45+5%RH, photocatalysis could disinfect
100% of S. Epidermidis within 2 hrs, while it could disinfect 87% of B. subtilis, 77% of A.
niger, and 83% of P. citrinum for irradiation time of 10 hrs. In the condition of no UV-A
irradiation, the disinfections were 39%, 24%, 12%, and 12% for S. epidermidis, B. subtilis, A.
niger, and P. citrinum, respectively. When humidity was increased to 75+5%RH,
photocatalysis disinfections were reduced to 89%, 44%, 22%, and 42% for S. epidermidis,
B. subtilis, A. niger, and P. citrinum, respectively. In terms of interferences from toluene and
xylene, it was found that either toluene or xylene could not significantly reduce the
capability of photocatalysis disinfections. Only a mixture of toluene and xylene could
significantly reduce B. subtilis for 10-31%, while other microorganisms were not significantly

affected.

Moreover, this study had applied a photocatalytic filter to an air purifier and
conducted its performance test in a hospital air. It revealed that after the air purifier was
turned on, the total bacteria concentrations were immediately reduced (up to 78%) from the
original concentration before the instrument was on. The quantity of reduction depended on
the distance from the air purifier and environments in each place. Likewise, as soon as the
air purifier was turned off, the total bacteria concentrations were increased to be close to

the original numbers.





