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Mica single crystals with a range of Fe/Mg ratios were reacted with aqueous solutions containing 5X10-7 - 5X10-4 M U (VI) and 0 - 25 mM NaCl and KCl, at pH = 4.5, 5, 6, and 9.5.  Edge and basal plane orientations were analyzed with XPS.  Sorption/reduction of U (VI) occurred at all pH values studied. U was detected on both edge and basal plane orientations, but both sorption and reduction was greater on edge orientations.  The degree of reduction on basal plane surfaces was correlated to surface roughness; where the smoother the basal plane the less reduction.  At every pH, aqueous NaCl facilitated reduction, whereas KCl strongly inhibited reduction.  Consequently, in addition to the formation of alkali uranates, alkali cations can control U solubility and mobility by influencing redox reactions at the mica/solution interface.

