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Phase control and functional creation of nanocomposite particles by vapor
quenching process
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By using the synthesis process of nanoparticles by vapor guenching

(Plasma-gas-condensation method), we have studied (1) searching for novel fuel cell electrocatalysts
using alloy nanoparticles, (2) research on exchange coupled magnets with soft / hard magnetic
composite nanoparticles, (3) research on lithium battery negative electrode materials. The results
of (1)are summarized below.

By elemental mapping of STEM, Ni and Pt are distributed more inside the particles in the prepared
Ni-Zn-Pt alloy nanoparticles, and Zn is distributed more outside the particles. As for the Ni-Pt and
Ni-Zn-Pt alloy nanoparticles, the maximum power density increases as the amount of Pt increases. In
addition, the Ni-Zn-Pt alloy nanoparticles maintain high catalytic activity even on the low Pt
composition side of about 10 at.% Pt as compared with the Ni-Pt alloy nanoparticles.
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1 :Schematic diagrams of the plasma gas
condensation cluster deposition apparatus.
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2 : HAADF-STEM images of Ni-Pt nanoparticles
prepared under the same condition. Two

different regions of the same sample are shown
in (a) and (b). EDS elemental mappings of images
(a) and (b) are represented in (¢) and (d),
respectively. Red (blue) point denotes Pt (Ni)
element. From the result of EDS compositional
analyses, the concentration of Pt for
nanoparticles (a) and (b) are estimated to be
65 at.% and 29 at.%, respectively.
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3 :(a) Cell voltage and power density of PEFC
as a function of current density using Pt
(black), NisPts; (red), and NissPty; (blue) as
anode catalysts. (b) Compositional dependence
of maximum power density (MPD) of the cell.
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4 : (a)X-ray diffraction patterns and
(b)magnetization curves of as—deposited and
annealed Fe—-Pt nanocomposite particles on
quartz substrates.
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