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Preparation of Pt Nanoparticles
Using Electrodeposition Technique
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Platinum nanoparticles were prepared electrochemically on a graphite cathode using galvanostatic

electrolysis with a Pt plate anode. An extremely small amount of Pt ions was produced by dissolution of the

Pt anode. They were diffused to the graphite cathode through an electrolyte solution, and were reduced on the

graphite cathode as Pt nanoparticles. Moreover, results showed that balancing the reduction rate of Pt nanoparticles

on the graphite cathode and the dissolution rate of the Pt anode strongly influenced the shape of the deposited

Pt nanoparticles. In 0.5 M HNO, at 50 °C, cubic, tetrahedral, and polygonal Pt nanoparticles were obtained by

controlling cathodic and anodic current densities appropriately. Especially, cubic and polygonal Pt nanoparticles

exhibited higher formaldehyde oxidation reaction activity than polycrystalline Pt nanoparticles did.
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Fig. 1 Schematic diagram of the electrochemical cell
employed in this study.
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Fig. 2 Cyclic voltammogram of a polycrystalline Pt in an
N,-saturated 0.1 M H,SO,. Sweep rate: 100 mV/s.
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Fig. 3 Cu-stripping voltammogram of a polycrystalline Pt
in an N,-saturated 0.1 M H,SO, + 0.2 mM CuSO,.
Sweep rate: 100 mV/s.
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Fig. 4 Time courses of the potential of the graphite cathode
during galvanostatic electrolysis in 0.5 M HNO, at
50 °C with (a) Pt and (b) graphite anode. Cathodic
and anodic current densities were 100 and 50
mA/cm’, respectively.
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Fig. 5 SEM image of the graphite cathode surface after the
galvanostatic electrolysis in 0.5M HNO; at 50 °C for
4 h. Cathodic and anodic current densities were 100
and 50 mA/cm’, respectively.
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Fig. 6 (a) Time cources of the potential of the graphite
cathode during galvanostatic electrolysis in
0.5 M HNO, at 70, 50, and 30 °C. Cathodic
and anodic current densities were 100 and 50
mA/cm’, respectively.

(b) Time cources of the potential of the graphite
cathode during galvanostatic electrolysis in (a)
0.5 M HNO; and (b) 0.5 M H,SO, at 50 °C.
Cathodic and anodic current densities were 100
and 50 mA cm”, respectively.
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Fig. 7 SEM images of the graphite cathode surface after
the galvanostatic electrolysis in 0.5 M HNO; (a) at
70 °C for 2.5 h and (b) at 30 °C for 22.5 h. Cathodic
and anodic current densities were 100 and 50
mA/cm’, respectively.
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Fig. 8 SEM image of the graphite cathode surface after the
galvanostatic electrolysis in 0.5M HNO; at 50 °C for
8h. Cathodic and anodic current densities were 100
and 50 mA/cm’, respectively.
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Fig. 9 Schematic model of a cubic Pt nanoparticle.
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Fig. 10 (a) Cyclic voltammogram in an N, saturated 0.1 M
H,SO, and (b) Cu-stripping voltammogram in an N,
saturated 0.1 M H,SO, + 0.2 mM CuSO, of the Pt
nanoparticles-deposited graphite cathode after the
galvanostatic electrolysis in 0.5 M HNO; at 50 °C
for 8 h. Cathodic and anodic current densities were
100 and 50 mA/cm’, respectively.
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Fig. 11 Proportion of (a) cubic, (b) tetragonal, and (c) polyhedral nanoparticles as a function of cathodic and anodic current
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Fig. 12 Linear sweep voltammograms of the graphite, Pt,
and Pt nanoparticles-deposited graphite cathodes
after the galcvanostatic electrolysis in 0.5 M HNO,
at 50 °C for 1, 2, and 4h. Sweep rate: 1 mV/s.
Solution: an N,-saturated 0.1 M H,SO,.
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Fig. 13 Chronoamperograms at 140 mV for the
polycrystalline, cubic, and polygonal Pt
nanoparticles-deposited graphite cathode in an N,
saturated 0.5 M H,SO, + 0.1 M HCOOH.

Fig. 14 SEM images of the graphite cathode surface after
the galvanostatic electrolysis in 0.5 M HNO,
with (a) Au and (b) Pd anode. Cathodic and
anodic current densities were 50 and 25 mA/cm’,
respectively.
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