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Details on the mesh for the simulation 

Extended mesh 

 Number of degrees of freedom: 124533 

Base mesh 

 Number of mesh points: 9133 5 

 Number of elements (Triangular): 17856 

 Number of boundary elements: 688 

 Number of vertex elements: 14 

 Minimum element quality 0.5841 

 Element area ratio  0.0033 10 

 

 

Figure S1 Created mesh for simulation. 

  

Supplementary Material (ESI) for Energy & Environmental Science
This journal is © Royal Society of Chemistry 2010



 

 

3 

 

Rough estimation of the active area of the PtRu electrode 

We used CO stripping measurements to evaluate electrochemically active surface area 

of almost the same PtRu electrode, by following the method reported by Takasu et al. 

[Electrochem. Commun. 6 (2004) 480]. The electrode we used for the test was 

deposited from a similar deposition solution but containing 2 M HCl. Consequently, the 5 

roughness factor, which is defined as the ratio of the electrochemically active surface 

area to the geometrical one, was calculated as ca. 30. By comparing the charge of the 

CVs of this electrode and the one used in this work scanned in 0.5 M H2SO4 deaerated 

with N2, we roughly estimated the roughness factor of the electrode used in this work as 

ca. 25 for the latter. Detail data will be submitted in a future paper. 10 

 The conditions for the CO stripping voltammetry are as follows. (i) CO was first 

adsorbed at 0.1 V vs. Ag/AgCl for 40 min in 0.5 M H2SO4 purged with CO gas at 60°C. 

(ii) The CO gas was removed by bubbling with Ar for 40 min. (iii) Cyclic 

voltammograms were scanned in the potential range of 0.1 to 0.8 V at 10 mV s
–1

. (iv) 

From the stripping charge, electrochemically active surface area was calculated as 15 

described the reference [Electrochem. Commun. 6 (2004) 480].  
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