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Figure S1

Figure S1. SEM images of mesoporous Pt-on-Pd spheres with different compositions of Pt/Pd 

= (a) 92/8, (b) 62/38, and (c) 42/58. These three samples were prepared from different precursor 

solutions of PtCl4
2-/PdCl4

2- = (a) 9 : 1, (b) 7 : 3, and (c) 5 : 5, respectively. 

Figure S2

Figure S2. (a) Small-angle XRD patterns and (b) wide-angle XRD patterns of mesoporous Pt-

on-Pd spheres with different compositions of Pt/Pd = (1) 92/8, (2) 62/38, and (3) 42/58. For 

comparison, the wide-angle XRD pattern of mesoporous Pt spheres is also shown as (*).



Table S1. ICP-OES analysis of mesoporous Pt-on-Pd spheres. 

Figure S3

Figure S3. (a) N2 adsorption-desorption isotherm and (b) BJH pore size distribution curve of 

mesoporous Pt-on-Pd spheres (Pt/Pd = 92/8) with a dominant pore size of 12 nm. 



Figure S4 

Figure S4. SEM image of corresponding Pt-on-Pd spheres synthesized without using triblock 

copolymer.

Figure S5

Figure S5. (a) Histogram of size distribution of swollen micelles (inset: TEM image of micelle 

with a swollen PS core (~ 50 nm), highlighted by 0.1 wt% phosphotungstic acid), and (b) SEM 

image of huge-sized mesoporous Pt-on-Pd particle obtained from swollen micelles.



Figure S6

Figure S6. (a) CV curves of (1) mesoporous Pt-on-Pd spheres (Pt/Pd = 92/8), (2) mesoporous 

Pt, (3) PtC-20% catalyst, and (4) PtB in N2-saturated 0.1 M HClO4 solution. The ECSAs of 

mesoporous Pt-on-Pd spheres, and mesoporous Pt spheres are calculated to be 26.1 m2 gPt
-1, 

20.1 m2 gPt
-1, respectively. (b) Comparison of the specific activities at 0.9 V (vs. RHE) 

normalized by the corresponding ECSAs.

Table S2. Comparison of catalytic activity of mesoporous Pt-on-Pd spheres towards ORR 

performance with other Pt-Pd based catalysts.



Figure S7

Figure S7. ORR polarization curves obtained in O2-saturated 0.1 M HClO4 solution at 1,600 

rpm after 0, 10000, and 20000 cycles between 0.068 V and 1.268 V (vs. RHE) for (a) 

mesoporous Pt-on-Pd spheres (Pt/Pd = 92/8) and (b) PtC-20% catalyst.

Figure S8

Figure S8. SEM image of mesoporous Pt-on-Pd spheres (Pt/Pd = 92/8) after 20000 potential 

cycles between 0.068 V and 1.268 V (vs. RHE) in O2-saturated 0.1 M HClO4 solution.


