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Adsorption-desorption of sulfamethoxazole in soils

LAN Zhi-peng, TONG Xin, HUANG Yu, YANG Jie-wen
(College of Resources and Environment, Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China)

Abstract: Degradation and migration of sulfamethoxazole (SMX) is highly dependent on its adsorption-desorption
reaction in soils. This study aimed to characterize the adsorption-desorption of SMX in vegetable soil and latosol with signifi-
cant differences in physicochemical properties and organic matter content. Adsorption isotherm and kinetics were evaluated
together with the influence of some key factors that included pH, co-existing ions and content of organic matter. Additional
emphasis was put on revealing the desorption behavior of SMX. The results showed that the adsorption kinetics of SMX could
be fitted by second-order equation, and adsorption isotherm could be described by Freundlich model. The maximum adsorp-
tion capacities of SMX in vegetable soil and latosol were 31. 7 mg/kg and 9.3 mg/kg, respectively. Within the examined pH
range (3.5-7.0), SMX adsorption in soils was decreased with the increase of pH, which was owing to the enhancement in
electrostatic repulsion of soil surfaces towards SMX. Correspondingly, the presence of Cu®* could promote the adsorption of
SMX by decreasing the number of negative charges on soil surfaces, and aromatic amine compounds like aniline and 4-ani-
line sulfonic acid could exert inhibitive effect through competitive adsorption. Organic matter (OM) was believed to play

major role in the adsorption of SMX since SMX adsorption could be decreased by 40. 0% with the removal of OM. Also, the

desorption ability of SMX in the vegetable soil was lower
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Table 1 The physiochemical properties of the soils before and after removal of organic matter
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Fig.1 Adsorption kinetics of sulfamethoxazole (SMX) in vege-

table soil and latosol
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Table 2 Fitting results of adsorption kinetics of SMX in vegetable

soil and latosol by pseudo-second-order kinetic equation
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Fig.2 Adsorption isotherm for SMX under various pH by the vegetable soil (a) and latosol (b)
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Table 3 Parameters of adsorption-desorption isotherm of SMX
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