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Figure S1

Figure S1 a) The estimated lateral size of the as-prepared Mn-Ru CP nanocubes, and b) the 

corresponding TEM image.



Figure S2

Figure S2 Experimental XRD patterns (black line), computed XRD patterns (red line), and the 

residuals (blue line) of the as-prepared Mn-Ru CP nanocubes. The peaks indicated by (*) are 

generated from impurities.



Figure S3

Figure S3 SEM images of the as-prepared Mn-Ru CP using various amounts of TSCD.



Figure S4

Figure S4 TG curve of the as-prepared Mn-Ru CP nanocubes at a heating rate of 5 °C min-1 

from room temperature to around 800 °C.



Figure S5

Figure S5 a) TEM image of one cube of the thermally derived nanoporous Mn-Ru oxide and b) 

the corresponding HRTEM of a selected area. 



Figure S6

Figure S6 Nitrogen gas adsorption-desorption isotherms of the nanoporous Mn-Ru oxide.



Figure S7

Figure S7 b) High-resolution HAADF-STEM image and the corresponding elemental mapping 

(Ru and Mn atoms) of the thermally derived nanoporous Mn-Ru oxide.



Figure S8

Figure S8 Wide-angle XRD patterns of the thermally derived nanoporous Mn-Ru oxide.



Figure S9

Figure S9 ORR polarization curves of (i) physically mixed Mn-Ru oxides and (ii) nanoporous 

Mn-Ru oxide recorded in O2-saturated 0.1 M KOH solution with a sweep rate of 10 mV s-1 at a 

rotation rate of 1600 rpm.


