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Proton exchange membrane fuel cell (PEMFCS) is
one of the promising candidates as an efficient and
pollution-free power source for automotive, portable and
stationary application 2. Since the direct conversion
from the chemical energy to electrical energy with fuel
cells, Carnot limitation is not applicable ©!. However,
several critical issues have been addressed for
commercialization purpose. One of the important
academic issues is slow kinetics of the oxygen reduction
reaction (ORR) with Pt catalyst, which causes power
losses and overpotential significantly * . Further, the
high cost of Pt is another barrier for real practice. Among
the materials under investigation worldwide, Pt-Pd is one
of the most candidates for ORR.

The nanoarchitecture of Pt on Pd is able to alter the
accordingly electrocatalytic activity. For example, Pt
monolayer on Pd core-shell nanoparticle’® and Pt-Pd
bimetallic nanodendritest”), both exhibit superior
performance for ORR reaction. Therefore, control of
nanoarchiecture, even down to atomic level, is critical.
Here we try to develop the strategy to achieve the goal
with the aid of XAS analysis for atomic engineering of Pt
on Pd nanoparticles.
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Fig. 1: FT EXAFS spectra at Pd K-edge

Here, the commercially available Pd/C was firstly
employed as the core material. The size of Pd
nanoparticles is around 3 nm, and then the platinum
atoms were deposited on the surface of Pd nanoparticles
of various controlled conditions

The FT EXAFS spectra at Pd K-edge for the Pt@Pd
core-shell-like nanoparticles with various conditions for
the controlled Pt deposition on Pd surface are shown in
Fig. 1. It is clearly shown the bond length of the Pd-Pd
and Pd-Pt are 2.70 and 2.75 A, respectively (did not

resolve in the spectra). The FT EXAFS spectra at Pt L;-
edge for the samples with various amount of Pt stacking
are shown in Fig. 2. The bond length of Pt-Pd and Pt-Pt
are 2.75 and 2.77 A, respectively. The structural
information of Pt on Pd clusters can be extracted from the
fitting of EXAFS data.
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Fig. 2: FT EXAFS spectra at Pt L;-edge
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