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Investigation of electrodeposition mechanism of Cu/ Ni-P
multilayer coatings using cyclic voltammetry
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Ahmadi, Masumeh Poursadegh Chelakdani

Department of Materials Science and Engineering, Sharif University of Technology, Tehran, Iran.
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Abstract

The electrodeposition mechanism of copper / nickel-phosphorus multilayer coatings by a single-bath process is investigated
using cyclic voltammetry and Speciation Diagram techniques. In this regard, the effect of each bath component on the
dominant species in the bath and its behavior during electrodeposition was investigated. Various peaks with different
potentials and current densities were observed in cyclic voltammograms depending on the dominant species in the bath.
These voltammogram peaks revealed a diffusion-control mechanism of cation reduction from the solutions employed.
Although citrate complexes inhibited copper reduction, they boosted the rate of nickel reduction. However, despite the fact
that copper-nickel citrate baths are commonly employed for alloy deposition, the presence of different peaks in the
voltammograms indicated that the final bath's composition and pH were entirely appropriate for the preparation of multilayer
deposition. Copper's reduction peak potential range for the copper-rich layer was -0.1 to -0.4 V vs. SCE, and nickel's
reduction peak potential range for the nickel-rich layer was more negative than -0.9 V vs. SCE.

Keywords: Electrodeposition Mechanism, Cu/ Ni-P Multilayer, Cyclic Voltammetry, Speciation Diagram.
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