The application of clay minerals on removing Cs+ and Sr2+ ions from radioactive contaminated water
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Abstract 
[bookmark: _GoBack]137Cs+ and 90Sr2+ are the main secondary products of nuclear reaction which is troublesome for the treatment of nuclear waste owing to their radioactive half-life as long as 30 years. In comparison with the synthetic absorbents, natural minerals are abundant and low cost, which are suitable for treating massive radioactive wastewater. Zeolite is known as a good adsorbent to remove Cs+ ions; however, it exhibits quite low uptake efficiency for Sr2+. This work intends to explore promising natural absorbents that allow removing Sr2+ and Cs+ simultaneously. Due to the great variety of natural minerals, the aim of this work is to find the key factors that determine the uptake capability of Sr2+ and Cs+ ions in order to facilitate the selection of appropriate natural adsorbents for the decontamination treatment for radioactive wastewater. Two clay minerals, i.e. kaolinite and bentonite that exhibited different structures and chemical compositions, were studied. To modified the structural and composition of clay minerals but also to enhance the adsorption efficiency, post-treatments, such as acid and basic washing processes were employed. The adsorption efficiency of the raw and modified clays in correlation with their elemental composition, the structural coordination and surface areas, were carefully examined. According to the experimental results, the ionic exchange capacity strongly depended on the coordination properties of Al3+ and Na+ ions, which was effectively modified by the post-treatments and as a consequence enhanced the adsorption efficiency. The isotherm batch adsorption experiments showed that the uptake efficiency of Sr2+ of the modified kaolinite and bentonite effectively increased from 5.84 and 28.9 to 32.9 mg/g and 78.1 mg/g, respectively. Moreover, the modified bentonite also exhibited good removing capability for Cs+ ions up to 169.49 mg/g, which was comparable to zeolite (172.4 mg/g).
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