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Abstract

A mathematical model is presented to describe the current distribution on a rotaing disk electrode under the

galvanostatic pulse conlitions. A numerical technique by finite difference methed to the transient convective diffusion

equation, coordinate transformation and separation of variables to Laptace equation, and an iterative algorithm to

solve the above equations simtltancously with approximate boundary conditions were developed. An experimental

investigation based on copper deposition in a copper sulfate-sulfuric acid system was performed and satisfactory

agreement was obtained between expermental and theoretical current distribution.

"The current distribution of copper deposition is secondary current distribution within the experimental conditions.

Dimensionkess variables, N and T as well as Wagner number were used to determine the criteria for the uniformity of

current distribution.
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Fig. 1 A schematic diagram for applied pulsed current.
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Table 1. Parameters and experimental conditions

Experimental conditions

Working electrode copper (RED)

Counter electrode copper (plate)

Reference electrode copper (rod)

Electrolyte 0, 1M/1 CuSQ0y,
0, 1M /1 HaS04

Temperature, T 22%¢

Angular rotation, 300rpm

Radius of the dlslkl, Te 0.7Tcm
Electrolyte conductivity, & 0,04927%m!
Kinematic viscosity, v 0. 96x10%cm?¥/ sec

Kinetic parameters

Exchange current density  ImA/cm?
Limiting current density, iim 50.0mA/cm’

Diffusion coefficiens, D 6. 36x10% cm®/sec
Number of electron, n 2

Anodic transfer coefflclent, g 075
Cathodic tranfer coefficient,f 0,25
Concentraticn dependency,y 0,42
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