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Solid-Phase Crystallization for the Preparation
of Tunable Energy Conversion Nanocatalysts

Solid-phase crystallization, or exsolution, is a thermodynamically driven process where metal
nanoparticles are grown by phase-segregation from within mixed-metal oxides. Nanoparticles grown in
this manner have shown improved thermal and catalytic stability owing to their enhanced interaction
between the particle and its support. Major drawbacks to this technique are the lack of heterogeneous
structural diversity afforded and the comparatively low metal dispersion relative to other catalyst
preparation techniques. Optimization of catalytic properties such as the long-term stability has been held
back by a lack of understanding of the factors impacting the crystallization pathway, and its influence on
the structure of the resulting catalyst. Here we show the first evidence of the importance of extended
structural defects in the LNO precursor material (2D stacking faults and 3D inclusions) for determining
the exsolution pathway and therefore the properties of the final catalyst. Control of extended defects is
shown to be a key microstructure component for improving catalyst lifetimes. Furthermore, by
leveraging differences in reducibility and composition of sites in the parent particle, core-shell structures
with a tunable thickness can be exsolved.
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