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transfer resistance acting in parallel. Ni-MoO3 and Ni-V2O5 composites give higher impedance (see fig. 6) evi-
dencing that the embedment of particles of transition metal oxides reduces corrosion susceptibility of nickel 
deposit.
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Fig. 6. Electrochemical impedance spectra of bare nickel, 
Ni-MoO3 composite, Ni-V2O5 composite and Ni-MoO3 : V2O5 composite 

in 0.5 mol/L NaCl. Measurements were done under the open 
circuit potentials. Solid lines show data fit to the circuits given 

in the insertion: (circuit I) is the equivalent circuit describing the 
electrochemical behavior of bare nickel and Ni-V2O5 composite; 
(circuit II) is the equivalent circuit describing the electrochemical 
behavior of Ni-MoO3 composite and Ni-MoO3 : V2O5 composite. 

The series resistance Rs is the electrolyte resistance
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Fig. 5. AFM surface plots for bare nickel (a), and Ni-MoO3 (b), Ni-V2O5 (c), Ni-MoO3 : V2O5 (d) composite 
films. The values of the mean roughness (Ra) and the friction coefficient (  f  ) are given at the plots




