Characterization of nanoporous oxides containing aqueous heavy metallic ions

Cation-rich aluminosilicates, which include clays and zeolites, are some of the principal
minerals found on the Earth’s surface. 1 Their abundance, coupled with their ability to act as
retention barriers for heavy metals, explains their involvement in a number of environmental and
industrial contexts. 2 These minerals play a key role
in the dissemination of toxic pollutants in the environment, especially near industrial sites, but
also in current remediation strategies. In all these contexts, it is paramount that we acquire a
better understanding and capacity to predict how charged, radioactive or toxic metals are
transported through and sorbed by these nanoporous minerals.

Molecular modelling is widely recognized as an essential tool for this purpose, as it
complements macroscopic experiments by allowing researchers to uncover and single out the
microscopic mechanisms at play. 3,4 Classical molecular simulations, which are required to
compute the properties relevant to sorption, however, rely on an accurate description of
interactions on the atomic scale. Such models are still lacking for heavy metals in contact with
aluminosilicate surfaces. The aim of this project is to develop the microscopic models that will
be used to predict the structural, thermodynamics and dynamics properties of heavy cationic
species interacting covalently with functional groups found on the surface of nanoporous oxides.
Theoretical predictions will be compared to experimental results obtained within a collaboration
with the Laboratoire de Réactivité de Surface (UPMC, Paris).
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