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 1-      304 (Wt.%)  

Element C Cr Ni Mn Si P S Fe 

Concentration (wt. %) 0.11 18.58 8.44 1.25 0.45 0.02 0.03 Bal 

 2-       Ni-Co-CeO2-ZrO2   

Powders Concentration 

NiSO4.6H2O (Merck, 99.99%) 300.00 g/L 

NiCl2.6H2O (Merck, 99.99%) 40.00 g/L 

H3BO3 (Merck, 99.99%) 30.00 g/L 

CoSO4.7H2O (Merck, 99.99%) 6 g/L 

ZrO2 (Sigma-Aldrich, 99.99%) 5, 10, 25 g/L 

CeO2 (Merck, 99.99%) 10.00 g/L 

 3-        Ni-Co-CeO2-ZrO2  

Electrodeposition parameters/materials 

Current density 15, 20, 25, 30 mA.cm 2 

pH 3, 3.5, 4, 4.5 

Plating  time 20 min 

Plating temperature 55±5 °C 

Cathode AISI 304 stainless steel 

Anode Nickel  plate 
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 6-      Ni-Co-CeO2-ZrO2     pH  

   pH  Ni (wt.%) Co (wt.%) CeO2 (wt.%) ZrO2 (wt.%) 

3 53/56 99/13 92/22 29/4 

5/3 80/65 76/18 32/11 87/1 

4 45/71 95/21 36/3 81/0 

5/4 47/73 00/21 76/2 79/0 
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