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ABSTRACT

The photocatalysis degradation of simazine, s-triazine type herbicide was carried out using circulating photo reactor
systems. In order to search for the effective method to mineralize this compound into environmentally compatible prod-
ucts, this study compared the removal efficiencies of simazine by changing various parameters. First, under the pho-
tocatalytic condition, simazine was more effectively degraded than by photolysis and TiO, only condition. With
photocatalysis, 5 mg/! simazine was degraded to approximately 90% within 30 min, and completely degraded after 150
min. Ionic byproducts such as NO,", NO;y, and CI” were detected from the photocatalysis of simazine, however, the
recoveries were poor, indicating the presence of organic intermediates rather than the mineralization of simazine during
photocatalysis. Two bioassays using V. fischeri and D. magna were employed to measure the toxicity reduction in the
reaction solutions treated by both photocatalysis and photolysis. Simazine and its photocatalysis treated water did not
exert any significant toxicity to V. fischeri, marine bacterium. However, the acute toxicity test using D. magna indicates
that initial acute toxicity (ECsy = 57.30%) was completely reduced (ECs, = 100%) after 150 min under both pho-
tocatalysis and photoysis of simazine. This results indicates that photocatalysis and photolysis of simazine reduced the
acute toxicity through mineralization.
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Fig. 2. Schematic diagram of the photocatalytic reactors.
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Fig. 3. The comparison of photolysis, photocatalysis, and TiO,
adsorption for simazine (experimental conditions:
[Simazine)iy;,=5 mg/l, [Ti0,]=1.0 g/! in photo-
catalysis and only TiO,, 0 g/l in photolysis).
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Fig. 4. Formation of ionic byproducts during simazine degradation in (a) photolytic and (b) photocatalytic processes (experimental
conditions: [simazinelig=5 mg/l, [TiO,]=1.0 g/l in photocatalysis and 0 g/ in photolysis (TiO, only)).
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Table 1. The results of the 48-hr acute toxicity test using
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(47.33-67.29) (69.39-77.74)
Note : The values in parenthesis are 95% confidence intervals.
>100 means that toxicity was not observed fewer than
100% of treated water concentration.
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