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Figure S1. (a) XRD patterns of ZIF-67 and Ce-doped ZIF-67. (b) the magnified region of 2θ = 

16.7–18.0◦ showing a peak shift. (c) EDX elemental mapping images of Ce, Co and C for Ce-

doped ZIF-67. 



  

 

Figure S2. SEM images of Ce-doped ZIF-67. 
 

 

Figure S3. The TGA curves of Ce-doped ZIF-67. 
 
 
 

 

Figure S4. (a) TEM bright field (BF) image, (b) HAADF-STEM image of Ce-doped Co/CN. 



  

 

Figure S5. (a, b) SEM images and (c, d) TEM images of CoP. 
 
 
 
 
 
 
 

 
Figure S6. N2 adsorption/desorption isotherm and the corresponding pore size distributions 
(inset) of (a) CoP/NC and (b) Ce-doped CoP/NC. 
 
 



  

 
Figure S7. (a, b) HAADF-STEM images and (b) EDX of Ce-doped CoP/NC. 



  

 

Figure S8. Nyquist plot and equivalent circuit model of Ce-doped CoP@NC and pure 

CoP@NC electrodes. 


