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Effect of Surfactants on Photolysis of Chlorpyrifos in Aqueous Solution
WU Xiang-wei'?, HUA Ri-mao', TANG Jun'
(1.School of Resources and Environment Anhui Agricultural University, The Key Laboratory of Anhui Agri—Food Safety, Hefei 230036, China;
2. Institute of Pesticide Environmental Toxicology Zhejiang University, Hangzhou 310029, China )
Abstract: The effect of different surfactants on photolysis of chlorpyrifos was investigated in aqueous solutions under UV and high pressure
mercury lamp( HPML ) irradiation. The results indicated that photodegradation all well followed pseudo—first—order kinetics under various
conditions. No photosensitive effect was observed in the solutions with low dosage SDBS under UV radiation, and its photosensitive efficiency
against chlorpyrifos was 11.61% at the concentration of 50 mg- L™ SDBS. The photosensitive efficiency of chlorpyrifos in the presence of 1, 10
and 50 mg- L' Tween80 was 7%, 24.79% and 90.20%, respectively. When concentration of Span20 was 10, 50 mg- L™, its photosensitive ef—
ficiency was 33.07%, 65.49%, respectively. The half lives of chlorpyrifos were found to be 1.32 h, 1.29 h for aqueous solutions containing 50
mg L™ 0201 and 2201, respectively. Under HPML irradiation, the photolysis of chlorpyrifos was accelerated by Nongru404, Nongru603,
Nongru500, Nongru601 and 0206B. The photolysis rate of chlorpyrifos was 1.73 and 2.22 times greater in the presence of 25 mg+L™ Non—
gru404 and Nongru601 surfactants than that in water alone, respectively. However, little photosensitive efficiency was found on photolysis of
chlorpyrifos in the presence of Nongru500, 0206B and Nongru603. An increased absorption of chlorpyrifos solutions in ultraviolet part of the
spectrum was responsible for photosensitive efficiency. The results also indicated that the photosensitive efficiency of chlorpyrifos was related
to types and dosage of surfactants.
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Table 1 Kinetic parameters of chlorpyrifos photodecomposition in the solutions containing different surfactants under UV irradiation

KGR IR /mg- L~ Iife C=Co ™ PROERKUR AR/ Tin/h TetA1%
SDBS 0 C,=9.089 8e ¥ 0.953 7 0.084 7 8.18* -
1 C=8.696 8e *™¥ 0917 2 0.086 8 7.98° 2.45
10 C=9.008 Qe ¢ 0.950 1 0.085 6 8.09* 1.10
50 C=8.886 4e ¥ 0.948 8 0.095 8 7.23" 11.61
Tween—-80 0 C=8.872 5" 0.948 3 0.097 1 7.14¢ -
1 C=9.193 4e % 0.974 4 0.104 3 6.64" 7.00
10 C=7.870 42" 0.892 7 0.129 1 5.37 24.79
50 C=8.973 0e 4 0.977 3 0.995 4 0.70° 90.20
Span20 0 C=9.402 7e ™ 0.974 7 0.090 2 7.68" -
1 C=9.242 5¢ " 0.985 4 0.092 0 7.53¢ 1.95
10 C=8.834 0e ™ 0.974 2 0.134 9 5.14" 33.07
50 C=9.991 3e 0¥ 0.996 6 0.261 8 2.65° 65.49
0201 0 C=9.611 4e*™% 0.983 5 0.090 3 7.67 -
1 C=9.214 70 0.970 9 0.091 9 7.54° 1.69
10 C=8.161 6e " 0.884 8 0.110 2 6.29 17.99
50 C=8.307 6e ¥+ 0.904 5 0.526 3 1.32¢ 82.79
2201 0 C=9.184 8e ™™ 0.971 3 0.090 5 7.66* -
1 C=9.158 8e*™¥ 0.973 3 0.096 8 7.16° 6.53
10 C=8.161 6e"¥ 0.863 4 0.097 3 7.12¢ 7.05
50 C=9.117 1e ™% 0.977 0.5390 1.29 83.16

3R R 200 Lk, AR 1Y) T AR-RER s M 56 (a=0.05, SSR 45 ) .
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Figure 1 UV-VIS spectrum of chlorpyrifos in the solution spiked
with the different SDBS concentration
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Table 2 Kinetic parameters of chlorpyrifos photodecomposition in the solutions containing different surfactants under HPML irradiation

RSP IR/ mg- L IR C=Coe™  POERBUR AL Ti/h LiRI%
A7 404 0 C=8.887 Te'*"" 0.980 6 1.247 1 0.56° -
5 C=8.769 8e ¥ 0.966 8 1.565 2 0.44" 19.64
10 C=8.625 4 7™ 0.966 0 1.705 0 041" 26.79
25 C=8.898 7e>''¢ 0.925 4 2.161 6 0.32¢ 42.86
4. 500 0 C=8.679 2731 0977 6 1.314 3 0.53¢ -
5 C=8.763 8e*" 0.981 3 1.419 1 0.49* 7.55
10 C=8.440 6e 7% 0.977 0 1.409 8 0.49* 7.55
25 C=8.443 Te 401 0974 6 1.470 1 0.47™ 11.32
4¢3l 603 0 C=8.574 372" 0.976 0 1.372 0 0.51¢ -
5 C=8.140 8e ¥ 09553 1.354 3 0.51¢ 0
10 C=8.522 Qe 0.940 4 1.604 5 043" 15.69
25 C,=8.283 3e>'** 0912 8 2.166 2 0.32¢ 37.25
127 601 0 C=9.150 1e %7~ 0.978 8 0.887 5 0.78* -
5 C=8.140 8" 0.969 6 1.138 3 0.61 21.79
10 C=8.128 0e'*"¢ 09556 1.879 6 0.37¢ 52.56
25 C=8.575 9¢1B% 0.916 1 1.973 9 0.35¢ 55.13
02068 0 C=8.552 le'™™ 0.939 0 1.002 7 0.69* -
5 C=8.380 2¢ M 0.947 7 1.183 6 0.59" 14.49
10 C,=8.309 9e" 11 0.943 7 1.181 1 0.59 14.49
25 C,=8.882 8e ¥ 0.945 8 1.364 2 051 26.09

TE R B Y bR T B3R PTG (a=0.05 , SSR I3 ), J6i > 7 600~8 300 Ix,
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