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Figure S1. Cyclic voltammograms of the porous Pt layers electrodeposited with various charge 

densities obtained in 0.1 M H2SO4. Scan rate = 50 mV s
1
. 

The ESA of Pt layers were measured from cyclic voltammograms obtained in 0.1 M H2SO4 (Figure 

S1), from which the ESA of Pt layers was calculated by integrating the charge consumed for the 

hydrogen monolayer adsorption on Pt surfaces using following equations. 

𝑸𝑯 = ∫ 𝑰
𝒕𝒇

𝒕𝒊

𝒅𝒕 − 𝑸𝒅𝒍          𝑨
∗ =

𝑸𝑯

𝑸𝑯
∗  

QH = the charge associated to the hydrogen monolayer adsorption on Pt 

QH* = the charge associated to the hydrogen monolayer adsorption on Poly Pt, based on density of 

atoms = 210 μC cm
-2

 

Qdl = the charge associated to double layer capacitive processes in the hydrogen adsorption region 

A* = electrochemical surface area (ESA) 

A = geometric surface area of RDE substrate = 0.196 cm
2 

 

Table S1. Electrochemical surface area(ESA) and Rf values of bare Pt and the porous Pt electrodes 

calculated with Figure S1. 
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Figure S2. ORR polarization curves of a bare Pt electrode and the porous Pt electrodes in 0.1 M 

HClO4 recorded with 6 mV s
1
 and 1600 rpm. 

Figure. S2 shows that the enhanced ORR activity of the porous Pt layers compared to the bare Pt 

electrode does not originate from the pore effect but from the fresh Pt surface prepared by 

electrodeposition of Pt or from nanoscale features on the porous Pt layers (refer to the conclusion of 

manuscript). 
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Figure S3. Tafel plots of the porous Pt layers electrodeposited with different charge densities obtained 

from the iR corrected OER polarization curves in 0.1 M HClO4. 
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Figure S4. Cyclic voltammograms of the porous Pt layers in 0.1 M H2SO4 before and after OER 

measurements in basic media. Scan rate = 50 mV s
1
. 
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Figure S5. OER polarization curves (iR corrected) of the porous Pt layers in 0.1 M HClO4 before and 

after OER measurements in basic media recorded with 6 mV s
1
 and 1600 rpm. 
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Figure S6. Cyclic voltammograms of the porous Pt layers in 0.1 M H2SO4 before and after the ORCs: 

(a) bare Pt, (b) 0.08 C cm2
, (c) 0.26 C cm2

, and (d) 0.51 C cm2
. Scan rate = 50 mV s

1
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Figure S7. OER polarization curves (iR corrected) of a bare Pt electrode and the porous Pt layers in 

0.1 M HClO4 before and after the ORCs recorded with 6 mV s
1
 and 1600 rpm (Inset: Tafel plots 

before and after the ORCs): (a) bare Pt, (b) 0.08 C cm2
, (c) 0.26 C cm2

, and (d) 0.51 C cm2
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Figure S8. Cyclic voltammograms of the Pt electrodes in 0.1 M H2SO4. Scan rate = 50 mV s
1
. 
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