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Cultivation of bottom-up preparation method for size-regulated nanocomposites
with zero-valent rare-earth metals
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The aim of this research is to investigate the bottom-up preparation method
and properties of zero-valent lanthanide (Ln) metal nanocomposites, and the preparation of
size-regulated, single-phase platinum (Pt) and zero-valent Ln alloy nanoparticles (NPs) was
particularly focused on. By introducing two methods (1) the usage of Pt and Ln metal complex without

0 atoms to suppress the formation of Ln oxides, and (2) the usage of mesoporous carbon support to
regulate the NP size, and Pt-La/Gd alloy NPs of narrow size distributions were selectively prepared,
whose structures were characterized by XRD, TEM, HAADF-STEM-EDS, XAFS, and XPS. The catalytic
oxygen reduction reaction activity of the prepared Pt-Ln and Pt-Gd NPs were found out to be larger
than those of Pt nanoparticles of similar size distributions, respectively.
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