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Fig. S1 Cyclic voltammetry of (b) Pt/ceria NRs and (b) Pt/ceria NPs catalysts in 0.50 M KOH at 50 mV/s.
The hydrogen adsorption and Pt oxidation and PtOH reduction are identified.

The Pt active surface area was determined by determining the charge in the hydrogen adsorption
potential region."? Fig. S1 shows the typical CV curves of Pt/ceria in KOH solution. As it is well-known
that ceria is not electroactive, peaks between -800 mV and -600 mV vs. Ag/AgCl are attributed to
hydrogen adsorption. The large peak at -300 mV vs. Ag/AgCl on the cathodic scan is due to the reduction
of Pt-OH and PtO, to Pt°. The peaks on the anodic scan are due to the formation of Pt hydroxide or oxides
species from Pt°.>“ Typical active Pt surface areas of Pt/ceria NPs catalyst deposited on the glassy carbon
(GC) electrodes were about 0.017 cm? and that for the Pt/ceria NRs were about 0.0037 cm?. Pt/ceria NPs
exhibited 4 times more active Pt surface area than that of Pt/ceria NRs, which enabled Pt/ceria NPs to

provide more active Pt sites to oxidize methanol in the solution and hence display higher catalytic current
density per Pt loading.
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Table S1 The fitting parameters for Pt 4f XPS data of Pt/ceria NRs.

Peak Binding Energy (eV) FWHM (eV)
Pt° (4f;) 71.1 2.2
Pt-O-M (4f;),) 71.7 0.6
Pt** (4f7)) 72.8 1.7
Pt* (4f;1) 73.6 1.5
Pt°(4fs,) 74.6 1.7
Pt-O-M (4fs),) 75.4 0.6
Pt?* (4fs),) 76.1 1.4
Pt*" (4fsp) 77.1 1.3

Table S2 The fitting parameters for Pt 4f XPS data of Pt/ceria NPs.

Peak Binding Energy (eV) FWHM (eV)
Pt° (4f;) 70.6 2.4
Pt-O-M (4f;),) 71.9 0.4
Pt?* (4f7)) 72.7 2.1
Pt0(4fs),) 74.1 2.0
Pt-O-M (4fs)) 75.0 0.5
Pt* (4fsp) 75.2 2.8
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