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Adsorption—desorption Behavior of Chlorpyrifos Toxic Metabolite 3,5,6—-TCP on Soils
SUN Bao-li, ZENG Xi-bai"

Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences; Key Laboratory of Agro—
environment and Climate Change of Ministry of Agriculture, Beijing 100081, China
Abstract On the basis of the OECD Guideline 106, the batch equilibrium experiments were carried out in six kinds of soils to investigate ad—
sorption and desorption processes of 3,5,6-TCP 3,5,6—trichloro—2-pyridinol , which were an ionizable organic compound and one kind of
toxic metabolites of chlorpyrifos. The results showed that the adsorption kinetic behaviors of the 3,5,6—TCP in the quaternary red soil, black
soil, yellow loam soil and brown soil were best described by the Elovich equation, Double Constant model and Parabolic diffusion model,
while it could not be well described by above models Correlation coefficient<0.85 in the purple and loam sand soils. Either linear or Fre—
undlich sorption isotherm could describe the sorption behaviors of the 3,5,6-TCP in six kinds of soils with the values of the n/* <1 non-linear
sorption in the quaternary red soil, black soil, yellow loam soil and brown soil and n/ =1 linear sorption in the purple and loam sand soil.
The apparent adsorption—desorption hysteresis was found and the 3,5,6—TCP desorption rates in six kinds of soils were faster than that of ad—
sorption with the value of H>1. The adsorption constant K/ and K, in six kinds of soils varied form 1.37~6.74 pg'™ mL" g™ and 0.50~1.30
mL - g™ respectively. It was concluded that the quaternary red and black soils had the strongest capacity of adsorption, while the other four
soils had a great leaching risk.
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Figure 1 3,5,6-TCP chromatograms of water sample and standard solution
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Figure 2 Adsorption kinetic curves of 3,5,6-TCP on six kinds of soils in 24 h
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Figure 3 Desorption kinetic curves of 3,5,6-TCP of on six kinds of soils in 24 h
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Table 4 The Freundlich and Liner models for desorption of 3 5 6-TCP on six kinds of soils
- ” ” ok m™s eq —my" eq  Vy
P Freundlich lg C™* eq =lg K+ 1+n lg C,™ eq K.= Mo eq o
Kf”“ /Mglfnr. mlL- g nfde\ 2 K /mL-g” 2
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