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Preparation of Core-Shell-Structured Nanoparticle Catalysts via lonic Liquid/Metal
Sputtering
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The surface coating of metal nanoparticles resulting into core-shell structures
is expected to improve the physicochemical properties of the nanoparticle cores without changing their
size and shape. Here, we developed a novel strategy to uniformly coat noble metal particles of several
nanometers in diameter with extremely thin In203 layer via ionic liquid/metal sputtering. AuPd particles
as cores were prepared by simultaneous sputtering of Au and Pd into ionic liquids. The surface coating
was carried out by In sputtering into the AuPd particle-containing solutions. The resulting particles had
a core-shell structure, AuPd@In203, composed of AuPd core of ca. 2 nm diameter and uniform In203 shell of
ca. 1 nm thickness on the core surface. Ethanol oxidation activity of AuPd@In203 was half that of AuPd
particles. However the durability of AuPd@In203 electrocatalysts against thermal treatment was much
higher than AuPd particles owing to the stabilization of AuPd core with In203 shell layer.
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