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Part 1: Synthesis and characterizations 
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 R [Å] N 2
 R [Å] N 2

 R [Å] N 2
 

Ni-O 2.04 5.04 0.013 2.05 5.79 0.016 2.04 6.00 0.013 

Ni-S 2.36 0.96 0.013 2.36 0.21 0.016 2.36 0 0.013 

Ni-M 2.76 1.26 0.020 2.73 1.68 0.020 2.77 1.91 0.020 

Ni-M 2.99 0.80 0.020 2.96 1.68 0.020 3.00 1.92 0.020 

Ni-M 3.37 0.94 0.020 3.41 1.17 0.020 3.40 1.33 0.020 
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Part 3: Activation of the anodes by CV 
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Part 3: Activation of the anodes by CP 
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Part 4: Mechanism of activation by different protocols 

 

 



61 

 

 

 
 

  



62 

 

 

 

 

  



63 

 

 

 

 



64 

 

 

 

 



65 

 

 

 

  



66 

 

 

 

  



67 

 

 

 

  



68 

 

 

 

  



69 

 

 

 



70 

 

 

 

  



71 

 

 

 

 
  



72 

 

 

 

  



73 

 

 

 

  



74 

 

 

 

 
 

 

 



75 

 

 

 

 
 

 

 



76 

 

 

 

  



77 

 

Part 5: Catalyst activity and stability in half cells 
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Part 6: Activity and stability in full cells 

 

 

 



95 

 

 

 

 



96 

 

 

 



97 

 

 

 

 

 
  



98 

 

 

 

  



99 

 

 

 

  



100 

 

 

 

 

  



101 

 

 

 



102 

 

 

 

  



103 

 

 

 

  



104 

 

 

 

 

  



105 

 

 

 

  



106 

 

 

 

  



107 

 

 

 

  



108 

 

 

 

  



109 

 

 

 

 

 

  



110 

 

 

 

 
 

 
 

 
 

 
 

 
 

 

 

 


