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Photocatalytic and Direct Photolytic Degradation of Mefenacet:Investigation of Environmental Influencing
Factors and Degradation Pathway
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Abstract: Degradation of mefenacet in both microwave assisted photocatalysis and direct photolysis system was investigated in this study and
the effects of initial pH value, humic acid and atrazine on both photodegradation systems were also explored. The results showed that 93.3%
of mefenacet could be directly photodecomposed within 4 min, which was 28.9% higher than that of photocatalytic degradation. The photo—
catalytic and photolytic degradation rate constants were enhanced by 250% and 58.6%, respectively, when the initial pH value rose from 1.88
to 10.28. The presence of humic acid had displayed retardation effect on photocalytic and photolytic degradation of mefenacet and the retar—
dation effect became more evident as the concentration of humic acid increased. When the concentration of humic acid increased to 40 mg-L™,
the direct photolytic and photocatalytic degradation rates reduced by 51.8% and 47.5%, respectively. Photocalytic and photolytic degradation
of mefenacet in the initial stage were suppressed significantly due to the presence of atrazine, and the whole direct photolytic degradation rate
decreased by 46.3% while the whole photocatalytic degradation rate remained unaffected. Besides, the main intermediates during two photo—
composition systems were identified by GC-MS technique and the primary photodegradation pathways for mefenacet were proposed.
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Figure 1 Photocatalytic and direct photolytic

degradation of mefenacet
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Table 1 Photocatalytic and direct photolytic degradation kinetic

parameters of mefenacet
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Figure 2 Effect of initial pH value on the photocatalytic and direct

photolytic degradation of mefenacet
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Figure 3 Effect of humic acid on direct photolytic and photo catalytic degradation of mefenacet
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Figure 4 Photocatalytic and direct photolytic degradation of

mefenacet in the presence of atrazine
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Table 2 The main photodegradation intermediates indentified by GC—MS-EI

2R ML R B B ] /min W hr (m/fz, %)
H
A N-methyl-aniline - N\© 4763 106(100),77(20),51(12)
S,
B benzothiazole N/> 6.005 135(100),108(30),69(15)
C 2-hydroxy—N-methyl acetanilide Ho/\[( N\O 9.304 106(100),134(85),77(55),165(48),51(20)
0
S
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0
|
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HO
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0
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0 0
0
K glycolic acid 4,727 147(100),73(90),205(10),177(10)
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Figure 5 Proposed photocatalytic and direct photolytic degradation pathways for mefenacet
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