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The Distribution of Cathodic Currents in the Cells With the Insulator screen

H. D. Oh, S. H. Jeon and T. Kang

School of Materials Science and Engineering, Seoul National University, Seoul, 151-742

The current distribution on the cathode in electrolysis cells with the anodes of
various dimensions has been calculated using the 2-dimensional boundary element
method. The calculated results were compared with the current densities deter-
mined from the thickness of Cu coating on the cathodes in cupric sulfate bath.
When the anode was brought far from the cathode the current distribution on the
cathode remained independent of the size of the anode but could be controlled by
the presence of the insulating screens between the two electrodes. The size of the
opening in the screen and the gap between the cathode and the screen played im-
portant roles in distributing cathodic currents. And also the thickness of the screen
was found to affect the current distribution to some extent.
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0.8 = Anodic potentiodynamic curve

I Scan rate I 2mV/sec

Potential (V vs. SCE)

0.0 Cathodic potentiodynamic curve
’ Scan rate : 2mV/sec

Potential (V vs. SCE)

Current density (mA/cm?)

Fig. 1. Anodic and cathodic potentiodynamic
curve of copper electrode in acid-sulfate bath.
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Fig. 2. 2-dimensional boundary used in the BEM
calculation.
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Table 1. Solution composition for copper electro-
plating

Cupric Sulfate(CuSO,-5HO,) 9ml/]
Sulfuric Acid(H,SO,) 200g/1
Sodium Chloride(NaCl) 0.1g/1
Cuprasol(Initial) 1.6ml/1
Cuprasol(Maintenance) 0.8ml/1
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Fig. 3. Schematic cross section of the cell used in
the experiments.
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Fig. 4. The effect of the anode size and the distance between electrodes on current distributions on the
cathodes. a) distance between electrodes : 2cm. b) distance between electrodes : 1cm. c¢) distance be-
tween electrodes : 3cm. d) distance between electrodes : 4cm.
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Fig. 5. The effect of the opening size and the distance between screen and cathode on current distribution
on the cathodes. a) distance between screen and cathode : 2cm. b) distance between screen and cathode :
1cm. c) distance between screen and cathode ; 3cm. d) distance between screen and cathode : 4cm.
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Fig. 7. The current distribution on the cathodes.

The opening size of the screen is 1.5 x 1.5ecm and
the size of the anode is 5x5¢m in the cells with the
screen. The anode of the cell without screen has
the dimensions of 1.5 x 1.5¢cm.
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rent distribution at the opening plane(screen thick-
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tribution of the anode located at opening position.
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