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A Kinetic Study on the Zinc—Nickel Plating
on an Elestrolytic iron Sulfate Bathe

E.C. Lee-J. H Ro

Department of Metallargical Engineering
Korea University, Seoul. 136— 701

The mate of electrodeposition of zinenickel alloy om to electrolytic iron in sul-
fate solution both under an inert and air atmospheres has been studied by use of a
rotating disc geometry.

The kinetics shows 1st order reaction, and the rate constants are proportional to
the square root of rpm, however, they are less than the values suggested by Levich.
The rate constants of zinc deposition approach the total mass transfer rate constants
with increasing potential and deviate with increasing rofating speed, but those of
nickel deposition are constant. Below 40°C the activation energies of zinc deposition
and nickel deposition were 4.4Kcal/mol and 6.3Kcal/mol respectively,  These results
show that overall reaction rate of zinc-nickel plating is controlled by mixed reaction
and zinc deposition is more affected by mass transfer reaction than nickel.

The current density for the zincnickel plating was less in an air atmosphere than
in a mnitrogen atmosphere. The cathode efficiency increased with decreasing cathode
rotating speeds, potentials, and increasing temperatures. Zinc-nickel platings are mose

improved in microhardness than zinc platings.
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Fig. 1 Potential—pH diagram of zinc—nickel-
water system at 25°C
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Fig. 2 Apparatus of plating cell

1. Potentiostat 6. Cathode

2. X—Y recorder 7. Anode

3. Linear scanning unit 8. Plating cell

4. Rotating disc system 9. Water bath

5. Reference electrode (S.C.E)
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Mechanism of Cobait Deposition using Polarization
Measurements in Sulfate Solution

M. &. 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 metheds in sulfate solution of pH 4 and pH 6.4. In all experimental conditions, polariza-
tion curves showed two regions with different Tafel slopes and the reaction order of cobalt 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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