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Sorption Characteristics of Cs on Weathered Biotite
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ABSTRACT : To investigate the effect of the weathering process of biotite on Cs sorption, sorption
experiment of Cs with 10° M solution was carried out on the biotite reacted at different reaction times
at pH 2 and 4, and 1 M solutions of Na, K, Ca, Mg, Rb, and Cs. Peak changes were observed for
some samples by XRD, indicating that new mineral phase formed by biotite weathering. Among
several factors, cations in solutions have the most significant influence on the mineralogical changes.
The samples reacted with Na showed the most outstanding change with increasing peak width and
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appearance of 12 A peak and 14 A peak. This new peaks indicate the formation of hydrobiotite and
vermiculite. The new peaks had stronger peak intensity for the sample reacted at pH 4 than that at pH
2, probably due to the fast dissolution of small particles and edges and resultant decrease in the
formation of expandable layers. The biotite reacted at Mg solution showed small intensity at 14 A.
Based on XRD results, the degree of biotite weathering was in the order of Na, Mg, and Ca. The
samples reacted with K, Rb, Cs solutions did not show noticeable mineralogical changes caused by
weathering. The amount of sorbed Cs on weathered biotite showed close relationship with the degree
of weathering indicated by XRD. At both pH 2 and 4, the biotite reacted with Na solution showed the
highest Cs sorption, and those with Mg and Ca solutions showed the next highest ones. The sorbed
amounts of Cs on the bitote reacted with K, Rb, Cs solutions were relatively low. This indicates that
at the Cs concentration (10° M) which we used for this experiment and which was much higher than
the maximum Cs concentration sorbed on the frayed edge site, expandable layer plays more important
role than frayed edge. In the cases of K, Rb, and Cs solutions, Cs sorption was decreased because K
is the same cations as the one in the interlayer or the sorption of Rb and Cs on the frayed edge

prevents the formation of expandable layers.
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Fig. 1. X-ray diffraction patterns of biotite reacted at
pH 2 and pH 4 with the Ca and Mg solutions at
different reaction times.
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Fig. 2. X-ray diffraction patterns of biotite reacted at
pH 2 and pH 4 with the Na and K solutions at
different reaction times.
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Fig. 3. X-ray diffraction patterns of biotite reacted at
pH 2 and pH 4 with the Rb and Cs solutions at
different reaction times.
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