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Removal of Air Pollutants Using Photosensitizers/Photocatalysts
Ju Hyoung Park, Ki Chang Ahn, and Jae Koo Lee’ (Department of Agricultural Chemistry, Chungbuk National University,

Cheongju 361-763, Korea, e-mail jklee @cbucc.chungbukackr)

ABSTRACT : For the artificial removal of air pollutants such as pesticides, environmental toxicants, and pathogenic
microorganisms in the greenhouse or the living environment, the accelerated photodegradation and the biocidal effects of
some photosensitizers (PS)/photocatalysts (PC) were tested under the sunlight andfor artificial light. The selected
photosensitizers/photocatalysts included the semiconductors (PC-1 and PC-2), the oxidizers (PC-3, PC4, PC-5 and PC-),
the aromatic ketone (PS-7) and the aromatic amine (PS-8). In the case of dichlorvos, all the photocatalysts selected
showed more accelerated photodegradation than the comtrol without photocatalyst under both the sunlight and artificial
light. Whereas, only the photocatalyst PC-1 accelerated the degradation of methyl tert-butyl ether about 17 times more
than the control under both the sunlight and artificial light. Procymidone was much more degraded by the photosensitizer
PS-8 and the two photocatalysts (PC-1, PC-6) than by PS-7. In the preliminary experiments to diminish the population of
the microorganisms in the air, the photocatalyst PC-1 added to the suspensions of Pseudomonas putida, Phytophthora
capsici, and Salmonella typhimurium obviously inhibited the microbial growth under the artificial light. The photocatalyst
PC-1 showed a bactericidal activity against Salmonella typhimurium spread on the nutrient broth agar medium. These
results suggest that the photosensitizers/photocatalysts under the light can remove some air pollutants and hence they can
be used to reduce the exposure of the workers in the horticultural facilities andfor the public in the environment to the
harmful pollutants.
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Fig. 1. Structural formulas of the chemicals used. (A): Dichlorvos,
(B): Procymidone, (C): Methyl tert-buthyl ether
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Table 1. Photosensitizers/Photocatalysts sclected

Designation Identity
PC-1 Semiconductor
PC-2 Semiconductor
PC-3 Inorganic Oxidizer
PC4 Inorganic Oxidizer
PC-5 Inorganic Oxidizer
PC-6 Inorganic compound
PS-7 Aromatic ketone
PS-8 Aromatic amine
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Fig. 2. UV/Vis spectra of the test compounds. (A): 10*M dichtorvos
dissolved in methanol, (B): 8.4 M Methyl tert-buty] ether, (C):
10° M procymidone dissolved in methanol
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Fig. 3. Effect of the selected photocatalysts on the accelerated
photodegradation of dichlorvos in the sunlight. (A): Each
photocatalyst was coated on the outer surface of the glass
tube (L.9.5cm, LD. 1.1cm), (B): Each photocatalyst was
coated on the copper plate (1X8 cm).
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Fig. 4. Effect of the selected photocatalysts on the accelerated
photodegradation of dichlorvos in the artificial light (A) and
the sunlight (B). Each photocatalyst was coated on the
SiOs-precoated aluminum plate (1 X8 cm).
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Fig. 5. Effect of the selected photocatalysts on the accelerated
photodegradation of methyl rerr-buthyl ether in the artificial
light (A) and smlight (B). Each photocatalyst was coated
on the SiO;-precoated aluminum plate (1 X8 cm).
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Fig. 6. Effect of the photocatalyst PC-1 on the accelerated
photodegradation of gasoline-contained methyl rer-buthyl
ether in the air in the artificial light. The photocatalyst
was coated on the SiOx-precoated aluminum plate (1%8
cm).
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Fig. 8. Effect of the photocatalyst PC-1 on the accelerated
photodegradation of dichlorvos (A) and methyl rerr-buthyl
ether (B) in the artificial light as a function of time, The
photocatalyst was coated on the SiOy-precoated aluminum
plate (18 cm).
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Fig. 9. Bactericidal and fungicidal effect of the photocatalyst PC-1 on
Pseudomonas  putida and  Phytophthora  capsici in
suspension in the artificial light. (A) microorganism without
photocatalyst in the light, (B) microorganism with 0.01%
PC-1 in the dark, (C) microorganism with 0.01% PC-1 in
the light.
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Salmonella typhimurium
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Fig. 10. Bactericidal effect of the photocatalyst PC-1 on Salmonella
typhimurium and Escherichia coli in suspension in the
artificial light. (A) Salmonella  typhimurium  without
photocatalyst in the light, (B) Salmonella typhimurium with
0.01% PC-1 in the light, (C) Salmonella typhimurium with
05% PC-1 in the light, (D) Escherichia coli without
photocatalyst in the light, (E) Escherichia coli with 0.5%
PC-1 in the light, (F) Escherichia coli with 0.5% PC-1 +
AgNO; in the light, (G) Escherichia coli with AgNOs in
the light
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Fig. 11. The bactericidal activity of photocatalyst PC-1 against
Saimonella typhimurium in the artificial light. A, Control,
B, C, and D, paper discs coated with PC-1. Arrows
indicate the growth inhibition zones of the bacteria.
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