Structure, properties and reactivity of oxide nanoparticles in solution: synchrotron studies
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For this presentation, we will explore two illustrative examples of the formation of ionic oxo- and oxo-hydroxo-metalate clusters dispersed in aqueous solutions. These species emerge through the hydrolysis of metal ions oxides, followed by recondensation and crystallization processes that yield intrinsic clusters or small colloids via olation and/or oxolation processes under mild acidic conditions. The formation pathways vary significantly depending on the surrounding electrolytes and the nature of the acid used.
In one case, the generation of specific iso- or hetero-polyoxometalates with low charge density give rises to the emergence of fascinating superchaotropic properties, opening new opportunities in soft-matter chemistry. In another context —radiochemistry— oxo-hydroxo clusters serve as key intermediates in the crystallization of actinide oxide nanoparticles, which are of major relevance for both environmental studies and nuclear industry applications.
Our presentation will showcase experimental insights gained through complementary synchrotron and neutron-based techniques, providing an integrated understanding of these complex species.
