Preliminary study of cesium sorption on natural illitic clay 
: Modelling approach with cation exchange
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Cation exchange model (CEM) is one of the powerful modelling approaches to evaluate the sorption properties of clay minerals. Major assumptions of CEM are that the permanent negative charges are distributed on three exchange sites, each having different site capacities and sorption affinities, of clay mineral surfaces. These sites (i.e., frayed edge sites, type Ⅱ sites [high affinity and low capacity] and planar sites [low affinity but high capacity]) are coupled to each other to form a complex sorption mechanism. Here, we used total 12 samples of natural illitic clay to evaluate the sorption property for Cs utilizing CEM. Ten samples (HC1-10) were collected from Yeongdong basin, South Korea, and other two samples (MI and CI) were acquired from Montana, US and Chuzhou, China, respectively. All samples were identified with major illite components (40~75%) using XRD analysis, however, some samples represented extremely lower values of cation exchange capacities (<0.05 eq kg-1) than ‘reference illite’ (0.1~0.4 eq kg-1). Sorption experiments were performed using 50mL batch to collect the experimental dataset at 10-7~10-2 mol L-1 of Cs concentration. The CEM efficiently evaluated for sorption properties of natural illitic clay, especially the effects of frayed edge sites and type Ⅱ sites on low cesium concentration. The future direction is coupling CEM with surface complexation model (SCM) to describe the sorption process and the sorption site more precisely.
