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Adsorption and Desorption of Atrazine on Nanoscale Clay Minerals

WANG Yu, SI You-bin

(School of Resources and Environment, Anhui Agricultural University, Hefei 230036,China)

Abstract: Adsorption and desorption of atrazine on clay minerals were studied using the batch equilibration technique. Adsorption isotherms
of atrazine conformed to the Freundlich equation. Adsorption of atrazine on clay minerals increased with increasing concentration. The smaller
the particle size of clay minerals, the more the adsorption of atrazine. The nanoscale clay minerals had higher adsorption capacity for atrazine
than those of the corresponding clays. The adsorption capacity of clay minerals for atrazine followed the order nano-SiO, > nano—montmoril—
lonite > attapulgite > montmorillonite > SiO,. Desorption studies were conducted by repeated replacement of 10 mL of the supernatant equi—
librium solutions after adsorption, with 0.01 mol - L. CaCl,. Desorption isotherms also conformed to Freundlich equation but Kf values was
higher than that for adsorption and increased with increase in initially adsorbed concentration of atrazine. Desorption of atrazine showed sig—
nificant hystersis which was indicated by the higher adsorption slope (1/n,.) compared to the desorption slope (1/n,.). The desorption rate fol—
lowed the order SiO,> attapulgite > nano—montmorillonite > nano—SiO, > montmorillonite.
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Table 1 Physical and chemical properties of the tested clay
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Figure 1 The adsorption isotherm curves of atrazine
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on clay minerals
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Table 2 The Freundlich parameters of atrazine adsorption

on clay minerals
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Figure 2 Desorption isotherm of atrazine on montmorillonite

and nano—montmorillonite
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Figure 3 Desorption isotherm of atrazine on SiO, and nano-SiO,
34 _
R 3 SRR T Y LAY Freundlich £&E8Y
21 WA SHRBIERY
20 Table 3 The fitted Freundlich parameters and hysteresis coefficent
' L of atrazine desorption on clay minerals
2.8 iy
< %ﬂﬁn(&[ﬁ“/ lg Ki, g 1/ r H
=0 L A mg- L
2.6 e AEl 8 2321 0.073 0.939 30.36
16 2.754 0.066 0.962 33.65
24 [
. 24 2.981 0.036 0.987 62.27
[T B A
- 32 3.129 0.018 0.920 125.60
“oa 02 06 o 4 gksmLE 8 2359 0261 0969 477
Ig Ce 16 2.383 0.509 0.978 244
B 4 MOEa xR R IR SRS 24 3.038 0.057 0962 2202
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Figure 5 The desorption rates of atrazine on clays
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