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The redox mechanism of metal-matrix growing ensure multicenter nucleation of metal phase which occurs 
not only at the free surface of metal deposit but also on the oxide particles thus facilitating their encapsulation 
in the arising composite film (see fig. 3, b). As the result, a compactness of the resultant composite film exhibits 
considerable increase as evident by AFM investigations: it is seen from 3D AFM plots given in fig. 5 that the 
roughness of the surface of composite film decreases considerably when coming from V2O5- and MoO3-con-
taining composite films to the V2O5 : MoO3-cotaining one.

Figure 6 shows the impedance spectra of nickel, Ni-MoO3, Ni-V2O5 and Ni-MoO3 : V2O5 electrodes ob-
tained at open circuit potentials in the Cl–-containing electrolyte. Nickel gives slightly distorted semicircle in 
Nyquist coordinates which is fitted well with a simple equivalent circuit composed of capacitance and charge 
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Fig. 2. The SEM images of MoO3 (a), V2O5 (b) and MoO3 : V2O5 (c) crystallites
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Fig. 3. The SEM image of Ni-MoO3 : V2O5 composite film: the initial stage of composite growing (a), 
the terminal stage of the composite growing (b)
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Fig. 4. Potential-current curves for electrochemical deposition of nickel (1) 
and Ni-MoO3 (2), Ni-V2O5 (3), Ni-MoO3 : V2O5 (4) composites




