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Abstract

It is well known that compositionally modulated Cu-~Ni alloy can be produced by an elestrochemical
method in Ni sulfale solution containing trace amount of Cu. A mathematical model is presented to describe
the current distribution and weight percent of Cu in Ni layer on the rotating disk electrode. The model
includes convective—diffusion equation, the Laplace’s equation and varicus overpotentials, and is solved
numerically.

The thickness of Cu layer is almost uniform whereas the thickness of Ni layer as well as the Ni/Cu
wejght ratio are increased approaching to the edge of the disk. These results agree well with the
experimental values. The ohmic potential drop is suggested as a major cause of a nonuniformity in Ni layer.
The optimum plating condition for the fabrication of superlatiice is proposed based on the resulis of this
study.
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Table 1. Parameters and experimental condit-
ions for nickel deposition

12 274 A4 1994

Experimental conditions

Electrolyte 1 M NiSQOs,
0.485 M H,BO,
0.5 M Na,S0,
0.01 M CuS0,

Radius of the disk electrode 0.7cm

0.116 (ohm-cm}~!
2.43 %10 %cm?/sec
Temperature 257

Electrolyte conductivity

Kinematic viscosity

Kinetic parameters’

1. H;
Exchange current density 3.6 107%A /cm?

Diffusion coefficient 5x 107 %cm?/s

Anodic transfer coefficient(a) 0.51
Cathodic transfer coefficient(5) 0.49
Concentration dependency(y) 1
Number of electrons 1
2. Ni

3.3x107%A /om®
5.42 % 10 %cm?/s

Exchange current density

Diffusion coefficient

Anodic transfer coefficient (o) 0.8
Cathodic transfer coefficient(5) 0.2
Concentration dependency(y) 1

Number of elecirons 2

3. Cu

0.1334 X 10-'A/cm?
5.75 x 10 %cm?/s

Exchange current densiiy

Diffusion coefficient

Anodic transfer coefficient(a) 0.75
Cathodic transfer coefficient(4) 0.25
Concentration dependency(y) 0.42
Number of electrons 2

* Taken from references (18, 36 and @7
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