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Adsorption/Desorption, Dissipation and Leaching Behavior of Imidacloprid

in Typical Soil of Cotton—field
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Abstract: This paper elaborates on the evaluation of adsorption/desorption, dissipation characteristics and leaching potential
of imidacloprid pesticide in cotton—planting soil collected from Xinjiang region by both laboratory and field experiments.
As a result of the adsorption/desorption test (using oscillating equilibrium method), the Freundlich isotherm model could better
describe the adsorption/desorption characteristics of imidacloprid. K; value measured is 2.318, the adsorption coefficient
(1/n.)>1; the adsorption isotherm is categorized as S type, the adsorption of imidacloprid onto the test soil is a nonlinear
process and the adsorption free energy (AG) is less than 40 kJ/mol, indicating that imidacloprid adsorption is mainly in line
with spontaneous physical adsorption mechanism, and with the increase of imidacloprid concentration, the adsorption amount
gradually increased as well. The organic carbon adsorption constant K. being calculated is equal to 421 mL/g (200<K..<1 000,
Grade IV), which means that imidaclopr is relatively difficult to be adsorbed on the test soil, having “medium mobility”, and
the desorption kinetics is similar to adsorption kinetics; and K;value measured is 0.543, indicating that the desorption of imida-
cloprid is relatively easy, and the desorption midacloprid has a trait of negative hysteresis. Further, results of the laboratory

soil—column leaching test show that the maximum content of imidacloprid appeared in the range 5~15 cm of soil layer, so
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according to the mobility classification standard of pesticides in the Guidelines for Environmental Safety Evaluation of Chemi-

cal Pesticides, imidacloprid belongs to non—leachable pesticide, which is also proved by the results of the field experiment.

Compared with the results of the laboratory soil—column leaching test, the results of field experiment show that the migration

rate of imidacloprid in each of the soil layers in the field is slow, but eventually, imidacloprid moves gradually from the

surface layer to the deep layer, and the travel rate of imidacloprid in shallow soil layers is faster than that in deep soil layers;

and the half-life of imidacloprid in each soil layer is relatively short (2.81~8.41 d), and according to the Guideline for the

Testing of Pesticide Residues in Crops (NY/T 788-2018), imidacloprid is categorized as the easy digestion pesticide. The

results obtained with regard to the analysis by GUS index method suggest that the un—leachability of imidacloprid in the test

soil is related to its characteristic of readily dissipation, and the more the amount of imidacloprid is applied, the more the leach-

ing amount of it. As the initial leaching amounts of imidacloprid increase, the degree of leaching is intensified; besides, it

is found humic acid has a retention effect on imidacloprid mobility. On the whole, imidacloprid applied to field soil is diffi-

cult to be adsorbed onto soil; however, easy to be desorbed and dissipated, in addition, being difficult to be leached out from

the soil. In general the environmental risk of imidacloprid is not so high, yet it should still be applied to farmland soil care-

fully and scientifically in regard to proper dosage and method.
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Fig.1 Adsorption inetic curves of imidacloprid in soil
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e Freundlich £ 7 Langmuir &7 Linear #5571 -
K; 1/n R Ky R K b R’

M o6 2.318 1.288 0.998 2 0.168 36.777 0.869 5 3.861 6.5250 0.284 4 1196

413 0.543 1.450 0.995 7 0.335 0.818 7 0.987 5.3101 0.363 1 ’

2.2 fRRAFM
PN S B A A . R B ) BN (B 3),
M FE bR A4 A7 1 -5 2 RS B SR AL, A A7 AR R D
2B B, 12 h 22 A7 Gk B A I I A R R R R
8.52 mg/kg, FEMCR L) K 88.75% , i WA A — 843tk Lk
RIEAFHW K
15 ¢ 7 100

1 80

4 60

il TR /%

4 40

R B/ (mg kg™
N

120

0

0 ; ll() ll5 ZIO 25
t/h
PR3l i 2 o 0 70 3 (5.0 mg + L)

Fig.3 Desorption kinetic curves of imidacloprid in soil
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Table 2 Dissipation kinetics parameters and GUS of imidacloprid in different soil layers
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