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Fig. 1 The schematic illustration of an inverted three-elec-
trode cell
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Fig. 2 SEM images of 2D FPNs with different electrodepo-

sition time: A. 20 min (inset shows higher magnifi-

cation); B. 40 min; C. 60 min
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Fig. 3 HRTEM image (A) and EDS pattern (B) of 2D FPN

after electrodepositing for 40 min
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Fig. 4 A. Cyclic voltammograms of 2D FPNs with different electrodeposition time in 0.5 mol-L" H,SO, solution: a,. 20 min; a,.

40 min; a;. 60 min. The scan rate is 50 mV -s™. B. Correlation between ESAs of 2D FPNs and electrodeposition time
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Fig. 5 Cyclic voltammograms (A) and j-t polarization curves (B) of as-prepared 2D FPNs with different electrodeposition time in

1.0 mol - L' CH;OH + 0.5 mol -L" H,SO,: a,. 20 min; a,. 40 min; a;. 60 min; b. commercial Pt/C. The scan rate of cycle

voltammograms was 50 mV -s™. The potential of j-t curve was 0.6 V.
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Electrochemical Fabrication of Two-Dimensional Flower-like Pt
Nanostructures for Methanol Electrocatalytic Oxidation

WANG Xia, HU Jun, LI Yong-Jun®
(College of Chemistry and Chemical Engineering, Hunan University, Changsha 410082, China)

Abstract: Two-dimensional flower-like Pt nanostructures (2D FPNs) were fabricated on glassy carbon substrates by galvanos-
tatical electrochemical technique. The electrolyte was the HAuCl, + HCIO, aqueous solution without addition of any structure-di-
recting organic reagent, which made as-prepared Pt nanostructures cleaner, exhibiting much higher reactivity. Scanning electron mi-
croscopic images revealed that 2D FPNs were spherical Pt nano-flowers constructed by the smallest building blocks, nano-leaves.
The number density of spherical Pt nano-flowers can be tuned by controlling the electrodeposition time. High resolution transmis-
sion electron microscopic images indicated that each nano-leaf was formed by growing along Pt(111) direction. Electrocatalytic ac-
tivities of as-prepared 2D FPNs were closely linked with the electrodeposition time. The electrocatalytic activity of 2D FPNs under
the optimized electrodeposition time was slightly higher than that of the commercial Pt/C catalyst with much better tolerance to

CO-like poisoning molecules. It may be attributed to the exposure of specified facets and the cleanness of surface.

Key words: platinum; methanol; nanostructure; electrodeposition; electrocatalytic; oxidation
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