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Photodegradation of Sulfonylurea Herbicides
—Photolysis Kinetics in Aqueous Solution

Yang Xi Wang Xiaoshu Zhu Chunmei Kong Lingren Wang Liansheng

(Dept. of Environmental Science and Engineering, Nanjing University 210093 E-mail: linren @ nju. edu. cn)

Abstract The photodegradation kinetics of six sulfonylurea herbicides, which are metsulfuron—
methyl, chlorsulfuron, tribennuron, chlorimuron, bensulfuron, and DPX-A 7881, has been stud-
ied in aqueous solution by irradiation of mercury lamps. T he primary degradation of each herbi-
cide except for tribenuron follows a pseudo{irst-order kinetics. The pH of the reaction buffers
has shown little effect on the photolysis of these compounds, while the presence of hydrogen
peroxide, acetone and dissolved organic matter (DOM) as well as the enhancement of irradia—
tion intensity could accelerate the photoreactions of these herbicides. It is considered that dis—
solved oxygen has a competitive effect of photooxidation and quenching on the phtodegradation
of sulfonylurea herbicides.
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38,18 &2 pH=7 pH=9
) pHs25 pH pH
98%. , 1.4
H20- . (dis— NDC=2
solved organic matter, DOM) (
, pH=2 (4 ) )L . 20w
.CHA-111 .300W  500W (
).
1.2 DOM HPLC -HPLC
CHA-111 23BV ( : GILSON302 ; VIGI ;
) 95% 5% , Spherisorb Cis ODS  (250% 4.6mm); Waters
. 50ml 20m1/ h , 50ul, 2
50m1 5% NaOH 10ml/ h , . , 254nm.
TOC-500 5
TOC :
, 5—6kg/em?; , 4—>5kg/ 2.1
em’ 953K, .3
1.3 ( 1. 3
0. 02mol/ L. 30 90min, Inc—+
70 pH=5 ,0.02mol/ L ,
0. OImol/L 62 . 1 ,pH
1 3 b
ot n r k* 103/ min n r k* 103/ min n r k% 103/ min
5 9 0.963 6.30 11 0.984 1.85 11 0.991 9.83
7 9 0.971 6. 54 11 0.979 1. 87 11 0.982 11.0
9 9 0.971 6.43 11 0.982 1.90 11 0. 981 13.0
Dn r o Inet(e t ) k
. k
, 3 , 300w
Weiss 2 )
i .5 3
2.2 ) .2
( ) 10min 10min3  ( )
(
(H (2 ).

7. 37Tmg/L 0. 90mg/L 25.4mg/L.
2.5

R-R -°R R+ '02-



31

6
'02-°0: (2) ,
R 'R 'R ;
) '02 70s s
'02 , 2
(2) R 'O , (
(1) R ,
s > 5
.02 )
2 5 Y
02 N2 02 N2 02 N2 02 N2 02 N2
n 10 11 10 11 11 11 11 11 12 12 11 110
r 0.968 0.970 0.972 0.977 0.974 0.964 0.90 0.981 0.990 0.984 0.964 0.962
kx 103/ min 25 25 34 22 22 27 17 16 9.9 8.3 6.5 5.2
1)pH= 7,0, N, 10min,
2.3 )
300W 500w 5 H20:2 OH
, 3. , H202 ,
,5 Zafiriou H202 14—
300W , 500w 290nmol/ L, 100—7000nmol/ L,
1.6—2 R 1000—33000nmol/ L.
2.4 H:0: H202
3 H20:2 o1
4. H202
3 (pH=7)"
r kX% 103/min r kx 103/ min r kx 103/ min r kx 103/ min r k* 103/ min
300W 0. 966 25 0.971 22 0.990 17 0.990 9.9 0. 964 6.5
500W 0.982 44 0.970 44 0.963 34 0.970 19 0.954 12
Dn 10,r & 1
4 H,0, Y/ %
H202 /mg- L~! » ,
0 80 79 39 ( 5).
100 86 92 77 5 (1h ) %
1000 100 100 mge L1
1) pH= 7300w 0 80 79 39
2.5 100 85 82 44
(1) 1000 100 100
Hor, , 1) 300w .pH= 7,D0= 7.3Tmg- L'
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