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Abstract: Adsorption is one of the most important pathways for selenium ( Se) infiltrating the solid
deposits in supergene environment. In order to clarify the adsorption behavior of Se oxyanions and its
influencing factors we selected hematite manganese dioxide and aluminum oxide as adsorbents and
applied batch experiments to research the effects of pH Se concentration and contacting time on
adsorption. Results show that the optimum pH range for attaining maximum adsorption should be 4-6. At
pH=15 and room temperature the maximum selenite adsorptions of hematite manganese oxide and
aluminum oxide are approximately 1.62x107 0.33x107 and 1.07x 107 respectively while the

maximum selenate adsorption of hematite manganese oxide and aluminum oxide are approximately 1. 0x
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107 0.0x107° and 0.55x107 respectively. These adsorptions completely fit with the Langmuir
isotherm and the stoichiometric adsorptions are close to the maximum adsorptions. The pseudo-first and
pseudo-second order Elvoich equations and intra—particle diffusion models were used to fit the
experimental data indicating that the pseudo-second-erder kinetics model could best describe the
adsorption behaviors. This result demonstrates that the adsorption process of SeO> /Se0> on Fe/Mn/Al
oxide surface are complicated which may involve surface physical adsorption and particle diffusion.

Keywords: iron/manganese/aluminum oxide; selenium oxyanion; equilibrium isotherm; kinetics
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Fig.1. Effect of pH on the adsorption of selenite
onto three adsorbents at 0. 01 M/0. 1M NaCl.
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Fig.2. Effect of contact time on the adsorption of selenium onto different types of adsorbents.
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Fig.3. Adsorption isotherm of selenium adsorption onto metal oxides: ( a) selenite ( b) selenite.
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Table 1. Four isotherm models and their constants values for different types of adsorbents for Se oxyanions
Se( IV) Se( VI)
Qo /107 1.95 0.34 0.75 1.00 0.55
' 0, /107 1.62 0.33 1.07 0.71 0.49
langmuir
K -0.0133 0.5957 0.1412 —-3.7808 2.5292
R? 0.9973 0.9953 0.9798 0.7214 0.7843
n 4.065 7.1736 3.7552 0.594 0.6214
Freundlich K; 258.27 0.3098 0.7434 1.007 6.272
R? 0.8888 0.9118 0.9237 0.9281 0.9456
a 1.503 0.3757 0.7595 1.4885 0.3011
Temkin b 0.1778 0.0733 0.126 1.1784 0.1031
R? 0.8197 0.8714 0.8837 0.6634 0.8737
7.372 0.710 3.637 0.367 0.675
DR B 0.009 0.992 0.038 3.704 1.097
R? 0.667 0.911 0.6973 0.5986 0.7091
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Table 3. The parameters of kinetic models for selenite by different adsorbents
Evolich
R? K, R? Q. K, R? a b R? I k,
0.9033 0.009 0.9962 1.8662 0.0033 0.9642 1.3416 0.4049 0.9016 2.2138  0.0483
0.8881 0.0491 1 0.2772 5.0140 0.8158 0.2334 0.0078 0.8434 0.2251 0.0074

0.8916 0.0054 0.9997 0.7526 0.1573 0.9937 0.2318 0.0469 0.811 0.4976  0.0098
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Fig.4. Pseudo second order plots for adsorption of selenium onto different types of adsorbents: (1a) Se( IV) (b) Se( VI) .
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