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Degradation of triazophos in aqueous solution by ultrasonic/H,0O,
system
ZHANG Yuan-yuan, CHEN Zhong-zheng , LUO Wen-chao,LU Hai-yan,LI Bin*, YIN Tao

(College of Food Science, South China Agricultural University, Guangzhou 510642, China)

Abstract. This study focused on the degradation of one of organophosphorus pesticides triazophos by an
ultrasonic/H,O, system and the factors including ultrasonic power,initial concentration of triazophos and pH
value of aqueous solution on the degradation were investigated. Results indicated that the ultrasonic/H,O,
system was effective in the degradation of triazophos in aqueous solution and had a noticeable synergetic
effect in the removal of triazophos compared with the single treatment of ultrasonic and H,O,. Furthermore,the
degradation efficiency of triazophos was significantly improved as ultrasonic power increased from 475 W to
850 W. In addition,the degradation efficiency declined as the initial concentration of triazophos increased from
2 mg/L to 20 mg/L under ultrasonic/H,O, treatment. It was also found that the degradation of triazophos was
strongly pH-dependent and alkalinity condition favored the degradation. The degradation efficiency was 79.2%
when the ultrasonic treatment was operated at 300 W for 90 min with pH value of 9 with the concentrations of
triazophos and H,0O, at 2.46 mg/L and 2.5 g/L,respectively. The degradation kinetics of triazophos was fitted to
the first—order kinetics model well.
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Fig.1  Effect of experimental conditions on the degradation

of triazophos
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Table 1 Kinetic parameters calculated by first-order kinetic model
for the degradation of triazophos in aqueous solution under

different ultrasonic power

Ty (W) k R? plE

tip (min)

475 0.0022+0.0001  0.9929  9.2x10” 311.8
650 0.0033+0.0001  0.9902  2.1x10° 209.2
850 0.0048+0.0002  0.9882  3.3x10° 142.3

R2 ANFEARZHIIAI LI KA 2 rh = MRl i) — 243 )
ISR
Table 2 Kinetic parameters calculated by first—order kinetic
model of triazophos in aqueous solution with

different initial concentrations

WIUGATE (mg/L) k R? pfE  tp(min)
2.46 0.0048+0.0002 0.9882 3.3x10° 142.3
10.20 0.0024+0.0002 0.9670 4.3x10° 285.5
19.82 0.0015+£0.0001 0.9702 3.3x10° 465.8

K3 NFIpHI KB F rh = e (¥ — 21 5)) ) A S 4L
Table 3 Kinetic parameters calculated by first—order kinetic

model of triazophos in aqueous solution at different pH values

pH k R? pfE ty2 (min)
9 0.0162+0.0023 0.8879 9.4x10* 27.5
7 0.0023+0.0002 0.9449 1.6x10™ 310.6
5 0.0019+0.0001 0.9776 1.6x107° 376.5
3 0.0026+0.0002 0.9477 1.4x10* 276.8
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Fig.9 Effect of metal ions on antioxidant stability of flavone

from male flowers of Eucommia ulmoides
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