LMV FRIERE2AR 2010,29(12):2420-2424

Journal of Agro-Environment Science

T R R 0 Eh 7E K SR o R S T 5T

WA, WA, Ak, AR, AER!
(LR RS YETFR S, K0 410128; 2 SRESRPRIERTFF BRI LTI, I M 510655)

& E N TR R R TE K T P BB R TR IR 2 b, LR BRGNS HRAT iR, AT AR, B9 T
THLFR B8 K AR FEAS R KV W P A AT R Bk Ak pH (B HOGAR AR o 45 SRR B, TP T R A 7 BT R /K 1 e 1 R A 2
E—FF ST, AR KR P R R L T4 BN 14.29~21.26 h(KFHYE )5 2.29~3.76 min(BERLT), B GIRE Tt
AR R AR TE A B SRR R 4 A SRR YR A HE K ST K ST /K S FE K o AT pH (B AR AR S22 B, Tt FR B e AR e
PEA BT B ERR EAERRAE A BT R, IR 24 pH5>pH7>pHI>pH11,

SRR L PR I R 5 AR s KA K BHDE

hESHEE X592  XEMFEG.A  XEHS:1672-2043(2010)12-2420-05

Photodegradation of Iodosulfuron-methyl-sodium in Aqueous Solution
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Abstract: The photodegradation of iodosulfuron—methyl—sodium(IMS), a sulfonylurea herbicide, had been investigated in different types of
natural water( ground, pond, river, paddy ) and distilled water while the influence of the initial concentration of IMS and the dissolved oxygen
in water on the kinetics were evaluated. Degradation kinetics was monitored under natural sunlight and simulated solar irradiation ( high—
pressure mercury lamp light).The rates of photodegradation of the studied herbicide in different natural water follows first—order kinetics with
half-lives ranging from 14.29 to 21.26 h(natural sunlight) and from 2.29 to 3.76 min(simulated solar irradiation ). The rate constants of
degradation in different types of water followed the order:ground water >river water>pond water >paddy water. The differences in rates of
photodegradation were dependent upon the water texture and organic matter content. The experiment had shown that the degradation rate was
reduced with the increasing of the initial concentration of IMS under sunlight. On the contrary, it was found that the degradation rate is accel—
erated as the initial concentration of IMS in solution increases under simulated solar irradiation. Photodegradation of IMS in phosphate buffer
was conducted in buffer solution of different pH value and the results showed that the photolysis rate was quicker in pHS than that was in oth—
er buffers and the photolysis rate was in the order of pH5>pH7>pH9>pH11. The study had shown that the IMS was very readily to be de—
creased under simulated solar irradiation.
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Table 1 Photodegradation kinetics of IMS in different types of water under different illumination
JEIR &< KA IR R 3 A%
C =C,-e™ R?

PN g K C, = 4.034¢008% 0.978 8 0.043 3 b 16.00 h 33.94
HF K C, = 3.952¢7008% 0.986 7 0.048 5 h* 1429 h 36.87

oK C, = 4.022¢70%0% 0.985 4 0.040 5 h™ 17.11 h 32.44

HiEK C, = 4.039¢0%6% 09313 0.036 5 h™ 1898 h 30.21

FEHK C, = 3.998e"®2¢ 0.958 4 0.032 6 h™ 2126 h 27.15

RESRAT g K C, = 3.837¢ > 0.993 9 0.269 2 min™ 2.57 min 80.87
HF K C, = 4.122¢70%2% 0.984 8 0.302 7 min™ 2.29 min 83.49

oK C, = 3.886 28" 0.992 7 0.228 7 min™ 3.03 min 77.01

HIEK C, = 3.879¢ ™% 0.993 3 0.204 8 min™ 3.38 min 72.47

FEHK C, = 3.962¢018% 0.987 3 0.182 4 min™ 3.76 min 64.25
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Figure 1 Effect of dissovled oxygen on the photodegradation of
IMS in distilled water
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Table 2 Effect of dissovled oxygen on the photolysis

of IMS in distilled water
efEsh 1R
yin) 3o 2R “‘,
ol aE o TR R
KX  FEN, € =3.996e%*% 09903 0.0306h™* 2265h

RAEN, C =4.034e"* 09788 0.0433h" 16.00 h
RBERIT FEN, C =4.080e"*"* 0.9837 0.217 9 min™ 3.18 min
RFIEN, C =3.873¢"** 0.993 9 0.269 2 min™ 2.57 min
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Table 3 Photodegradation kinetics of different dosages of IMS in

water under different illumination
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KB 1.0 C = 0.966e°%* 0.989 7
20 C,=1832¢°" 09745 0.0510h" 12.03h

40 C =4.034e°** 09788 00433 h' 1600 h

BEERIT 1.0 € =0916e"*% 09906 0.219 8 min™ 3.51 min
20 C =1.748°%% 09892 0.2352 min™ 3.22 min

40 C =3.874¢"®* 09939 0.269 2 min™ 2.57 min
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Table 4 Photodegradation kinetics of iodosulfuron—methyl-sodium
in different pH buffer solution

o g — IR g
KBHYE 5.0 C,=3.928e"%¢ 0989 9 0.0536h* 1293 h
7.0 C,=3.885¢""% 09874 0.0484h* 1432h
9.0 C,=4.004e®* 0.994 7 00443 h? 1564 h
11.0 C,=3.964e% 09854 0.0414h" 1674 h

BERIT 50 C =4.669e*%" 09746 0.383 7 min™ 1.81 min
7.0 C,=4484e*™* 09773 0.374 8 min™ 1.85 min
9.0 C,=4.062e%* 0.9929 0.354 2 min? 1.96 min
11.0 C =3.775¢"* 09965 0.295 2 min™ 2.35 min
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Figure 2 Effect of different pH on the otolysis rate of
IMS in buffer water
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