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Study on the Determination of Metsulfuron-Methyl and Its Adsorption Behavior on

Typical Soils and Minerals
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Abstract: Adsorption behavior of metsulfuron-methyl on soils and minerals was investigated using batch experiment. The concentration of
metsulfuron-methyl in supernatant was analyzed by capillary electrophoresis ( CE) method. Metsulfuron-methyl, whose peak centered at 4.6
min in capillary electrophoresis chromatogram, was well separated from impurities in soil slurry. CE was shown to be fast with low operating
cost in the routine determination of the herbicide, which was further confirmed by high performance liquid chromatograph ( HPLC) . Sorption
isotherms were fitted to the Freundlich equation, where the parameter K; was in the range of 0.82 ~ 199.69 for minerals and 1.97 ~ 10.48 for
soils, respectively. Among the various factors influencing the sorption behavior of metsulfuron-methyl; soil pH appeared to be the most
important one. The electrostatic interaction mechanism was applied in the explanation of the sorption behavior of metsulfuron-methyl.
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Table 1 Selected physico-chemical properties of investigated soils
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Table 2 Selected physico-chemical properties of investigated minerals
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Fig.1 Electropherogram of metsulfuron-methyl standard solution

2.1.2 BAERIKYS SRR OIS I EER

F HPLC Wl 52 P P 1 £ B I TR 29 5 9 mins
HPLC A1 CE 4 5 52 B ¢, TR 45 S L

¢.(CE) = 1.00¢,(HPLC) + 0.04, R* = 0.9992
P IE 25 AR — 80 2 CE Jo R I e 11 1 [3] A1
MR A E#LT HPLC.
2.2 MRS R B AT R AT
2.2.1  FRREREAE L4 b e I

P8 9 i 15 498 9 v ) )% T B R R 4y 1
(2.

4.000 4.62 4.000 - 5.06
3.000 Fr e 3.000
T Nl
Q 2.000 |- ;,fr 2.000
= § 4.76
1.000 |- 1.000 -
|
[ “ 0 . i
1 1
0 5.0 0 5.0
T [A]/min LIS [E]/min
(@) FREEAIAIRIE AT 5pg-mL! ®) ZBETAKZANE

2 AR ERBRE CEIZE

Fig.2  Electropherogram of suspension of Quaternary red earth
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Fig.3  Adsorption isotherms of metsulfuron-methyl on four soils
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Fig.4  Adsorption isotherms of metsulfuron-methyl on kaolinite

and three homoionic montmorillonites
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