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Analysis on the Impact Factors and Kinetics of the Sonolytic Degradation of Dimethoate

GUO Hong—guang' HUANG Xin® GAO Nai=un' YAO Juanbuan' MA Yan' SUI Ming-hao '
(1. State Key lab. of Pollution Control and Resources Reuse Tongji Univ. Shanghai 200092 China;
2. School of Environment and Chem. Eng. Shanghai Univ. Shanghai 200444 China)
Abstract: The presence of phosphorus pesticides in the aquatic environment has raised concerns due to its poor degradation in conven—
tional water treatment plants. Sonolytic degradation of dimethoate in aqueous solution was investigated. The effects of ultrasonic fre—
quency and power dimethoate’ s initial concentration and initial pH value and the concentration of humic acid and different ions on its
degradation rate were studied. The results indicated that 600 kHz is the optimal frequency for dimethoate degradation and the degrada—
tion rate of dimethoate increases with the enhancement of input power and the decrease of initial concentration. The added inorganic i—
ons can contribute diverse effects on the degradation. Carbonate and bicarbonate ions have negative effecst while bromonium and ferrous
ions have positive effects. During the initial period lower pH value is favorable however the constant of degradation rate decreases as
the concentration of pre-existing humic acid increases. It is proved that sonolytic process has great potential for the removal of dime—
thoate.
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Fig.1 Schematic diagram of the experimental apparatus
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Fig.2 Effect of different frequencies on the sonolytic

degradation of dimethoate
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Tab.1 Comparison of fitting parameters of Kinetics models
( pseudo first order) on the sonolytic degradation
of dimethoate using different frequencies
/kHz K/min = R, 6> /min

200 0.068 8 0.9835 10.074 1

400 0.0810 0.979 1 8.556 8

600 0.1355 0.9929 5.1151

800 0.1244 0.9734 5.5715
600kHz
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° Tab.2 Comparison of fitting parameters of kinetics models
( pseudo first order) on the sonolytic degradation
’ 6 of dimethoate using different powers
O W K/min ™" R 0, , /min
100 0.1355 0.9929 5.1151
HZO 66 0.0747 0.9195 9.2784
. 33 0.049 6 0.9835 13.9738
3
/ (1) ~
(4) 78 * OOH * OH. ° 100 W 30
min 98.15%;
33W 30 min
79.44% 66 W 60 min
° 97.97% -
H,0 —H+ + * OH (1) .
2 + OH —H,0, (2) °
* OH +H,0, —H,0 + *+ OOH (3) o
2 + OOH —H,0, +0, (4) °
29 33 ~100 W
471.35 g/ pH Kk P :
7.0. 600 kHz K =0.0013 P +0.001 4 R2=0.9494(5)
33.66 100 W 2.3
3 600
. kHz 100 W pH 7.0
200.51.481.47  794.76 ng/
L 4 o
t K. R
0, 3 o
3

Fig.3 Effect of different powers on the sonolytic deg—

radation of dimethoate

Tab.3 Comparison of fitting parameters of kinetics models
( pseudo first order) on the sonolytic degradation

of dimethoate under different initial concentrations

Co/(pg=L™")  K/min~! R 0,,, /min
200.5 1 0.1493 0.9718 4.6423
481.47 0.1339 0.990 6 5.1763
794.76 0.116 8 0.956 4 5.934 1
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Fig.4 Effect of different initial concentrations on the

sonolytic degradation of dimethoate
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Fig.5 Effect of different inorganic ions on the sonolytic

degradation of dimethoate

Tab.4 Comparison of fitting parameters of kinetic models
( pseudo first order) on the sonolytic degradation

of dimethoate dosed different inorganic ions

K/min~! R? 6, /min
HCO, ~ 0.099 3 0.9876 6.9799
€042~ 0.100 4 0.980 1 6.903 4
Br~ 0.2458 0.985 1 2.8198
Fe?* 0.1956 0.906 3 3.5435
0.116 8 0.956 4 5.934 1
2.5
600 kHz
100 W 205.57 pg/L
o 5.10 20
mg/L 6 o
t K.
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Fig.6 Effect of initial concentration of humic acid on 0.6
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Tab.5 Comparison of fitting parameters of Kinetics models h
( pseudo first order) on the sonolytic degradation 0 L L ﬂ =
of dimethoate dosed different initial concentrations 0 30 100 y 115'0 200250300
f/min
of humic acid
7 H
/(mg+ L") K/min ! R? 6,1, /min P
Fig.7 Effect of initial pH value on the sonolytic degra—
0.1508 0.9792 4.596 1
dation of dimethoate
5 0.1421 0.987 1 4.8776
6 pH
10 0.1285 0.9892 5.3938
20 0.1130  0.998  6.1336 Tab.6 Comparison of fitting parameters of kinetics models
( pseudo first order) on the sonolytic degradation
of dimethoate under different initial pH value
6 o 10 min pH K/min~! R? 6y, /min
80.69% 5. 8.0 0.1493 0.9718 4.6423
10 20 mg/L 3.0 0.1355 0.9929 5.1151
78.09% \75.26%  68.47% 7 2.5 min pH=8.0
70.51%
« OH * OH pH=3.0
. 62.14% - 10 min 2
OH 30 min
97.03% 97.30% -
0~20 mg/L OH"

K

K =-0.0019C +0.1504 (R> = 0.9876) (9)
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