
 

 

Supporting information (SI) 

 

Supporting information No.1; 

In general, the diffusion-limited current density (Id) can be estimated by using Levich’s equation (1)
1
. 

    Id = 0.62 nFAD
2/3C





(1)       

where n is the number of transferred electrons (=4), F is the Faraday constant (=96490Cmol
-1

), A is geometric 

surface area, D is the diffusion coefficient (=1.15×10
-5

 cm
2
sec

-1
)

1
, C is the solubility (=1.61×10

-6
 molcm

-3
)

1
, is 

the kinematic viscosity (=cm
2
sec

-1
)

2 
and  is the angular velocity (=14.47sec

-1
).  

The geometrical surface area in the present work was calculated by the Levich’s equation (1). In this case, the diffusion- 

limited current density was estimated using Figure 1 for supporting information (SI). And the geometric surface area 

observed for Pt/C and Pt-CeOx/C were 0.108cm
2
 and 0.099cm

2
 on Au disk, respectively (Au electrode area=0.2cm

2
). The 

current densities of Figure 1 and Figure 2 were normalized by using aforementioned geometrical surface area. 
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Supporting information No.2; 

The CV curves for the estimation of Pt particle sizes by using CO stripping method and for the different pre-treatment 

experiments were shown in Figure 2(A) for SI and Figure 2(B) for SI, respectively.    

Those are just for the demonstration data in the present work.   

 

Supporting information No.3;  

The comparison between the normalized activities by using geometric surface area (i.e. specific activity) and the 

mass activities observed for Pt-CeOx/C and Pt/C were demonstrated in Figure 3 for SI. Since the observed upper 

limit potential dependence of activity between the normalized activities by geometric surface area and the mass 

activities for both electro-catalysts are same, it is concluded that the comparison in Figure 2 of text is reliable. 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 for SI Hydrodynamic voltammograms observed for Pt-CeOx/CB electrodes which were 

electrochemically pretreated by using various electrochemical pre-treatment conditions. 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2A for SI CV curves for CO stripping experiment.   

Sweep rate: 20mVsec
-1

, Electrolyte: 0.5M H2SO4 aqueous solution. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2B for SI  CV curves for electrochemical pre-treatment experiment observed at 30 cycle sweeps 

using three kinds of condition; (a) potential range: 0 to 1.0V (vs.RHE), (b) potential range: 0 to 1.3V 

(vs.RHE) and (c) potential range: 0 to 1.5V (vs.RHE).    

Sweep rate: 50mVsec
-1

, Electrolyte: 0.5M H2SO4 aqueous solution. 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 for SI (a): Specified activity observed for Pt-CeOx/C (□) and home-made Pt/C (●) and (b): 

mass-activity observed for Pt-CeOx/C (□) and home-made Pt/C (●). 

 

 

 

 

 


