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Adsorption and Leaching Behavior of Herbicide 2,4-Dichlorophenoxyacetic Acid in Soils
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Abstract : The sorption and leaching of pesticides on and in soils, which are linked with physicochemical properties of pesticides and soil sig—
nificantly, they will influence the fate and behavior of the chemicals in environment strongly. 2,4—Dichlorophenoxyacetic acid(2,4-D ), one of
the acids herbicides and widely applied in controlling the growth of broad leaved weeds, has a complex adsorption mechanism on soils, due to
its complicated molecular and ionic states. In the study, sorption and leaching of 2,4-D in the soils in China were conducted by batch equilib—
rium experiments and column method, as to evaluate the fate about attenuation of the chemical in environment. The results showed that 2,4-D
was hard to be adsorbed on soils, with K, values from 0.95 to 1.54 L.-kg™, and the sorption isotherm could be described as linear model. Soil
pH play a dominant role on the sorption of 2,4-D on soils, in contrast to the content of soil organic carbon. The K, values decreased as the in—
crease of soil pH values, for the increasing fraction of anionic form from dissociated molecular state. The free energy changes (AG) were all
less than 40 kJ *mol ™', which showed that adsorption of 2,4-D was of a physical process. 2,4-D had a high potential in leaching and conse—
quent risk in contaminating the groundwater, especially in alkaline soil, which should be paid a more attention.
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Table 1 The basic physical and chemical properties

of the testing soil
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Table 2 Comparison on the fitness of the Langmuir equation
and the Freundlich equation for adsorption isotherms of

2 ,4-Dichlorophenoxyacetic acid on soils
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Figure 2 Adsorption isotherms of 2,4—dichlorophenoxyacetic

acid on soils
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Figure 3 The dissociation of 2,4-Dichlorophenoxyacetic

acid with rising pH
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Table 3 Changes of free energy for 2,4-Dichlorophenoxyacetic

acid adsorption by soil
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Table 4 2,4-Dichlorophenoxyacetic acid residues in soil

column layers
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Figure 4 Mobility of 2,4-Dichlorophenoxyacetic acid in soil column
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