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Figure S1. EDS spectra of the senary HEA alloy before (a) and after (b) dealloying in 

0.5 M KOH. 
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Figure S2. TEM images (a and b), SEM image (c) and bright field STEM image (d) of 

the np-HEA. XPS scan spectrum of the np-HEA (e). 
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Figure S3. TEM (a and b), HAADF-STEM (c) and EDS mapping (d) of the octonary 

np-HEA. 

 

 

Figure S4. TEM (a) image of np-AlNiCuMoCoFe HEA and the corresponding SAED 

pattern (b) which is similar to that of np-AlNiCuPtPdAu sample, demonstrating the 

FCC structure with surface oxides. Due to the highly oxidation of these non-noble 

metals, the nanopores are filled with (oxy)hydroxides. 
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Figure S5. N2 adsorptionïdesorption isotherms (a) and pore size distribution (b) of the 

senary np-HEA.  

 

 

 
 

Figure S6. STEM images of the senary np-HEA after annealing at 200 oC (a), 400 oC 

(b), and 600 oC (c) in N2 atmosphere for 1 h. (d) is the ligament size change with the 

annealing temperatures and inset in (d) is the change of ligament size of np-HEA.  
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Figure S7. HRTEM image showing the removal of surface oxide layer by acidic 

etching. Scale bar: 10 nm. 

 

 

 

 

 

 

 

 

 

 

 



7 
 

 

 

Figure S8. STEM images of the np-HEA without oxides coating after annealing in N2 

atmosphere at different temperatures for 1 h. 
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Figure S9. STEM/TEM images of the np-HEA without oxides coating (a and b) and 

np-Pt (c and d) before (a and c) and after (b and d) 10 h annealing at 200 oC in N2 

atmosphere. Insets are the ligament size distribution of each samples (50 ligaments 

are measured).  
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Figure S10. CV curves showing the activation process of the np-HEA in 0.1 M HClO4 

solution until it reaches a steady state after 150 cycles (a). STEM images (b: low 

magnification and c: high magnification), HRTEM image (d) and STEM-mapping (e) 

of the electrochemical activated np-HEA. The arrows in (b) show the edges of the 

first-level nanostructure which is very thin (less than 20 nm). The arrow in (d) shows 

that the oxide coating is basically removed.   

 

 

 

 


