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Actinides are contaminants of special concern given the severe
threats they may cause to human health, ecosystems and
environment. Furthermore, progresses in industry,
agriculture/farming, medicine, etc. lead to the release of new or
“emerging” contaminants such as lanthanides, also called rare
earth elements (REE), whose negative effects on the
environment, if not yet established, are to be suspected. Once
released in the environment, actinides and REE strongly bind to
natural colloids (e.g. clays, metal oxides) and can be transported
by water over large distances. Prediction of the fate and transport
of actinides and REE is even more challenging in the case of
redox sensitive actinides (U, Np, Pu) and lanthanides (Ce)
because the chemical behaviors of two distinct oxidation states
drastically differ, including their interactions with colloids.

Currently, determination and prediction of the redox
speciation of these elements is often not possible because of the
lack of analytical tools or gaps in reaction databases for
speciation calculations. Fortunately, (i) actinides and REE are f-
block elements, whose (bio)(geo)chemical behavior is similar
when occurring under the same oxidation state, and (ii) some
actinides and REE are stable under a single oxidation state over a
large range of redox conditions. In a series of articles,1–5 an
approach was developed to predict the sorption and redox
speciation of Np and Pu at clay colloids surfaces (illite and
kaolinite) under various environmental conditions, which
involved data of chemical analogues. The latter approach will be
shown applicable to the Ce(III)-Ce(IV) system at manganese
oxide surface. The discussion will also be extended to other
inorganic contaminants than actinides and lanthanides (e.g. As,
Cr) at iron oxides surfaces, with the hope to provide a valuable
tool to predict the environmental fate of a large range of
contaminants.
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