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Mechanism of Cobalt Depaosition using Polarization

Measurements in Suifate Solution

M. 8. Paik* - K. H. Kim* - T. Kang* - H. J. Sohn**

* Dep’t of Metallurgical Eng. , Seoul National Univ.
** Dep’t of Mineral and Petroleum Eng. , Seoul National Univ.

Seoul, 151—742, Korea

Mechanism of cobalt deposition was investigated using the potentiodynamic and potentio-

static methods in sulfate solution of pi 4 and pH 6.4. In all experimental conditions, polariza-

tion curves showed two regions with different Tafel slopes and the reaction order of cabalt ion

was varied

with the pH. It is believed that the deposition mechanism depends not only on the

potential but also on the pH.
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Fig 1. Schematic diagram of the experimental
opparatus
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Fig. 2 Cathodic polarization curves of the cobalt

in 1M /£ cobalt sulfate solution for pH 4 and
pH 6.4
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Table 1. Tafel slope of variouse polarization curves

oH | Cono. of CotM/€) Tafel slope(mV /dec.)
region I | region &
0.1 —~139 —450
0.2 - 106 - 277
4 0.3 — 100 ~412
0.5 —95 - 2b8
1.0 —114 —225
; 0.1 —168 | —185
! 02 ~120 | 185
64 03 ~121 — 185
J 0.5 - 117 —192
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Fig. 3 Cobalt cathodic polarization curve at the
mercury electrode in 1M/ ¢ cobalt solution
for pH 6.4
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Fig. 7 Variations of the cobalt cathodic current

with the pH for 1M/ £ cobalt sulfate solution
of the potential of —1000mV
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F : farakay constant

Ki : Equilibrium constant of reaction i

R : Gas constant

T : Temperature

k; ! Pre-—exponential rate constant of reation i
8 : Symmetry constant of reaction i

% . Overpotential

# : Surface coverage of {(CoOH .

[Co**} : Cobalt ion concentration

(H*] : Hydregen ion concentration
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