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The effect of post-treatment on the structure and
morphology of Ru/RuQO, core-shell nanoparticles

ZHANG Bo, HE Hong & YU YunBo

Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China

The effect of post-treatment on the structure and morphology of Ru/RuO, core-shell nanoparticles
(Ru nanoparticle coated with its oxide, RNCO) was studied by X-ray photoelectron spectrometer
(XPS), transmission electron microscopy (TEM), scanning electron microscopy (SEM) and energy
dispersive spectroscopy (EDS). RNCO was originally synthesized using an electrochemical method.
Then, RNCO powder was washed by water or hydrochloric acid, and deposited respectively on Cu
and Si substrates. RNCO in water mostly assembled into nanowires or rods on Cu substrate, while it
did not show self-assembly on Si substrate. In dilute hydrochloric acid, the core-shell structure of
RNCO was destroyed, and the metal Ru and RuO, aggregated respectively. Interestingly, the
aggregated metal Ru and RuO, showed different morphology on Cu and Si substrates. The
micro-sized metal Ru particles and RuO, film formed on Si substrate; however, cubic metal Ru
covered with RuO, nanoparticles formed on Cu substrate. In concentrated hydrochloric acid, Ru
core reacted with RuO, shell to produce a new phase. The new material deposited on Si substrate
was in the form of film, while it showed corner-type crystal on Cu substrate.

Ru, Ru oxide, self-assemble/self-assembly
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