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AFM study of metatorbernite, Cu(UQO-),(PO,4)2-8H>0, dissolution and its
link with natural mineralogical features
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Uranyl phosphate minerals, while consisting of a large group of different species, may also play an important
environmental role by ultimately controlling U(VI) solubility in aqueous solutions. The present study investigates
for the first time the development of dissolution nano-topographical features in the (001) cleavage surface of
metatorbernite, Cu(UO2)2(PO4)s-8H20O, by means of Atomic Force Microscopy (AFM). Experimental procedures
consisted in placing freshly-cleaved metatorbernite fragments in contact with either moderately acidic or basic
aqueous solutions inside an AFM fluid cell, with the purpose of monitoring surface modification, in situ and at the
nanoscale.

The dissolution of (001) metatorbernite surface in acidic media involves a cycle of progressive roughness gener-
ation, followed by a “layer-by-layer” dismantling process, with possible surface collapse and consequent cavity
formation. Such dissolution mechanism is in remarkable agreement with evidence found in nature concerning
the coupling between cation-depletion and generation of porous layers during the dissolution of hydrated uranyl
phosphates in weathered granite (Pinto et al., 2012). However, the dissolution behaviour concerning moderately
basic conditions is fairly different. In such case, the metatorbernite surface dissolves mainly by the generation and
rapid widening of shallow etch pits on the flat terraces, without the occurrence of previous surface roughening. The
observed differences are interpreted on the basis of metatorbernite structural peculiarities and relevant periodic
bond chain hierarchy.
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