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The Study for Sorption of Trace Arsenite on Clay Minerals

ZHAI Hui', SUN Hong—xia? LI Yi-lian*, HAN Hong-yin®, ZHANG Bin-hui'

(1.Chengdu Institute of Geology and Mineral Resource, Chengdu 610081, China; 2. Geography department of Jiaozuo Teachers College,

Jiaozuo 454100, China; 3a. School of Environmental Studies; 3b. Key Laboratory of Biogeology and Environmental Geology of Ministry of E—

ducation, China University of Geosciences, Wuhan 430074, China )

Abstract: The main objectives of studies were to investigate the characteristics of thermodynamics and kinetics of trace arsenite( <200 pg-L™")

adsorbed on two typical clay minerals(kaolinite and montmorillonite )respectively in a condition of 20 “C and pH=7, modeling anaerobic envi-
ronment of groundwater with nitrogen—filled continually to avoid oxidation of trivalence arsenic. The adsorbed arsenite analysis was conducted

using atomic fluorescence spectrometry( AFS ). The results of experiment showed adsorption capacities of kaolinite toward arsenite were high—
er than montmorillonite, which suggested the exposed hydroxyl groups at particle edges of both clay minerals have a major role in the adsorp—
tion of arsenic, the sorption equilibrium reached after reacting 24 hours and Freundlich kinetics equations had a better simulation (R*>0.98)

than Elovich kinetics equation that indicated the reactions were typical nonlinear surface adsorption with limited adsorption sites. The
isothermal experiment showed both Langmuir and Freundlich isothermal equations can describe the thermodynamic behaviors of adsorption
very well(R*>>0.99 ), which indicated adsorption of arsenite on clay minerals is mainly chemical specialized adsorption in single molecule lay—
er as complexation reactions of arsenite combined with>AlOH bands of clay minerals, provided with slow adsorption rate and invariable ad—
sorbability independent of cover degree, and all of the rate, energy, capacities of adsorption and adsorbability of arsenite on kaolinite were
greater than that on montmorillonite.
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Figure 2 Kinetic equation of the adsorption of As(Ill Jon kaolinite

and montmorillonite(a. Elovich equation;b. Freundlich equation)
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Figure 3 Effect of initial As( Il )concentration on adsorption on

kaolinite and montmorillonite (pH=7 ; Temperature : 20 °C).
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Figure 4 Sorption isotherms studied for the adsorption of As
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