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Abstract >> To design the practical core-shell electrocatalysts, combination of
core and shell materials is important to meet catalytic activity and durability
target. In general, Pd is considered as a good core material due to its best activity
caused by strain/ligand effect. Preparing Pd nanoparticles can be a starting
point in fabricating core-shell type electrocatalysts, much simplified Pd prepar-
ing process is suggested by using carbon monoxide (CO) as a reducing agent
and/or capping agent. The solvent composition and reaction temperature can
control to nanosheet, tetrahedron, and sphere without using additional stabilizer.
Among them, Pd nanosheet which has mainly (111) plane showed about 3 times
higher electrocatalytic activity for oxygen reduction reaction (ORR) to the spher-
ical Pd nanoparticles. The enhanced ORR activity of Pd nanosheets can be attrib-
uted to the exposure of Pd (111) surface and the high electrochemical surface
area. Therefore, we demonstrated that the shape of Pd nanomaterials is easily
controlled via a facile reduction method using CO, and (111) plane-oriented Pd
nanosheets can be a promising ORR catalysts and core material for polymer
electrolyte fuel cells (PEFCs).
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Fig. 1. Schematic diagram of synthesis of shape-controlled Palladium
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Fig. 3. Transmission electron microscopy (TEM) images of
synthesized Pd/C samples by adjusting the solvent ratio (a)
100% Dl-water, (b) 75% Dl-water+25% ethanol, (c) 25%
Dl-water+75% ethanol, (d) 100% ethanol
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Fig. 7. Electrochemical analysis data of shape controlled
Pd/C samples, (a) cyclic voltammograms (CVs) of samples,
(b) Pd-O reduction area of CV for ECSA calculation
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