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Abstract : We report on the electrocatalytic activities at Pt nanostructure surfaces electrode-
posited with different deposition charges on indium tin oxide electrodes for oxygen reduction
and methanol oxidation reactions. The surface properties of Pt nanostructures depending on
deposition charges were characterized by scanning electron microscopy, electrochemical sur-
face area measurement, X-ray diffraction, and CO stripping analysis, which were correlated
to the electrocatalytic activities. Pt nanostructures with deposition charge of 0.03 C exhibited
the highest electrocatalytic activity for oxygen reduction and methanol oxidation. The sharp
sites of Pt nanostructure and the presence of highly active facet play a key role, whereas
the electrochemical surface area does not significantly affect the electrocatalytic activity. The
results obtained in this work with regard to the dependence of electrocatalytic activity on
the variation of the Pt nanostructures will give insights into the development of advanced
electrocatalytic systems.
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Fig. 1. SEM images of Pt nanostructures electrodeposited from a solution containing S mM K,PtCl, and 0.1 M H,SO, at
-0.2 V on ITO surfaces. Deposition charges are (A) 0.005 C, (B) 0.01 C, (C) 0.02 C, (D) 0.03 C, (E) 0.04 C, and (F) 0.05 C.

Scale bar is 1 [im.
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Fig. 2. (A) Cyclic voltammograms of Pt nanostructure
electrode in 0.1 M H,SO4. Scan rate=50mV/s (B)
Dependence of ESA/Geometric area of Pt nanostructures
on the deposition charges.
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Fig. 3. (A) XRD spectrum of Pt nanostructures fabricated
at the different deposition charges. (B) Dependence of
XRD intensities measured from (A). The asterisk
represents the XRD patterns of the ITO.
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Fig. 4. (A) Cyclic voltammograms of Pt nanostructure
surfaces in 0.1 M H,SO, solution containing 0.1 M
Methanol. Scan rate =50 mV/s. (B) Anodic peak current
(solid circle) and normalized current (open circle) at Pt
nanostructure electrodes as a function of the deposition
charges.
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