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pH ( PHS-3C) pH; 0.01.0.02.0.04.0.08.0.16.0.2.0.4.0.8.1.6.2
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1
Table 1 Basic physical and chemical properties of soils
/( g/kg) pH /( emol /k) /( g/kg) /% /( mg/kg)
11.77 7.8 18 15.73 20.95 53.71
19. 25 5.9 13 2.73 7.67 23.46
2
Table 2 The contents of total antimony in soils
1 2
Sh /( mg/kg) 21. 1 16 21 B 5.9 6.5
Sb /( mg/kg) 6.31.1 6.3+1.1
1% 94 103
3 XRD
Table 3 XRD analysis results of soil samples %
76.3 3.7 4.6 3.4 3.1 2.4 1.7 1.0 2.8 1.0
94.4 y 3.8 y 0.6 0.7 y y 0.5 y
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Table 4 Kinetic model equations
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Fig.1 Sorption abilities of Sh( V) on different soils
5 Freundlich Langmuir
Table 5 Fitting parameters of Freundlich and Langmuir equations
Freundlich Langmuir
K 1/n R? Qn b R
0.273 2 0. 050 4 0. 996 6 867.670 8 3.2273 0.990
0.754 0 0.797 9 0. 988 2677.312 1 2.373 8 0. 988
1.012 5 1.5323 0.933 — — —
8.423 6 1.480 4 0. 963 — — —
* Sh( V) 5
o 0. 988
Langmuir  Freundlich
Sb( V) Sh( V) Sb( V) o
Ca™ Ca Sb(OH), , Freundlich
Sh . ( 1b) 0.933 .
( Co=2 mmol/L) Langmuir Q,
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Sb( V) 5  Langmuir Q, b
° Sh( V)
Sh( V) o Freundlich 1/n
Sh 1/n
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Freundlich Langmuir 2.9+0.2
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Fig.2 Sorption isotherms of Sh( V) on different soils
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Table 6 Fitted parameters of the sorption kinetics

Elovich
/( mmol /L) Go1 ky R? qur k, R? A B R? k n R?
45.1994 0.0314 0.730 47.60 0.0010 0.811 55.494 0.2038 0.899 19.5619 0.1196 0.890
0.01 24.954 4 0.0076 0.820 26.90 4.0892 0.909 1.522  0.2658 0.940 5.7526 0.1887 0.884
’ 1227517  0.0723  0.530 1310 0.0111 0.520 1075.500 1.0554 0.575 7.3852 0.0835 0.586
6.5702 0.0245 0.658 6.97 0.0050 0.693 7.921 1.4616 0.627 2.9723 0.1065 0.587
4967.8809 0.0026 0.590 6269.00 8.5092 0.680 244.870 0.0015 0.835 753.008 6 0.2294 0.902
5 2597.6339 0.0188 0.761 2742.00 9.5418 0.718 678.490 0.0031 0.540 994.6235 0.1233 0.474
3342.5289 0.001 1 0.691 422590 2.4750 0.782 41.772 0.0021 0.668 166.5375 0.348 8 0.786
1738.4207 0.0189 0.853 1826.00 1.4702 0.784 403.940 0.0046 0.590 649.8101 0.1264 0.515
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Fig.3 Kinetics of Sb( V) sorption on soils
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Sorption Behaviors of Sb( V) on Soils from an Antimony Smelting Area

JIANG Zaiju' WU Pan' LI Ling® LIAO Lu' WU Fuzhong’
(1. College of Resources and Environmental Engineering Guizhou University Guiyang 550025 China;

2. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences
Guiyang 550081 China; 3. College of Materials and Metallurgy Guizhou University Guiyang 550025 China)

Abstract: This study investigated sorption isotherms and kinetics of Sh( V) on different soils from an antimony smelting area. Results
showed that sorption isotherms of wasteland and woodland soils fitted well with both Langmuir and Freundlich equations ( R* =0. 988) .
Wasteland soils showed higher sorption abilities to Sh ( V) than woodland soils approximately 2. 9+0. 2 times higher. Wasteland soils
showed a strong sorption ability of Sh( V) especially at high Sh( V) concentrations. By comprehensive considerations of basic physico—
chemical properties and mineralogical characteristics of soils this study concluded that contents of clay iron minerals and calcium car—
bonate are main controlling factors of Sh( V) sorption on these soils while effects of organic matter ( OM) was only notable in cases of
low initial concentrations of Sh( V) but high initial concentrations. Sorption rates of Sh( V) in all treatments were fast during the first 70
min and then slower for the rest experiment period. The sorption kinetics of Sb ( V) on both wasteland and woodland soils could be de—
scribed well by the Elovich equation when the initial concentration was low ( C;=0.01 mmol/L) but when the high initial concentra—
tion was high ( C,=2 mmol/L) the double constant equation fitted better for wasteland soils while pseudofirst-order and pseudo-sec—
ond-order models were more suitable for woodland soils.

Key words: soil; Sb( V) ; equilibrium sorption; sorption kinetics



