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Electrodeposition of Zn—SiO, Composite from the Bath Containing Chained SiO, Particles

Kazuo KONDO and Hiroaki MATSUFUSA

Synopsis : Incorporation mechanism of the chained SiO, particles into zinc electrodeposits have been discussed. The SiO, particles have diameter of
30 nm and about five particles are chained. These chained SiO, particles exist both on the (00- 1), and (10- 1), of hexagonal columnar zinc
electrodeposits. The chained SiO, particles precipitate in two ways on the (00- 1), of zinc electrodeposits : by lined up particles along the lat-

erally growing macrosteps on the (00-1),, and by randomly dispersed particles on the (00 1),,. The sidewalls of the particles are incorporated
into the macrostéps of the (00-1),,. The chained SiO, particles randomly dispersed on the (10-1),,. These randomiy dispersed chained SiO,
particles stick on the (10-1),, after macrosteps reached to the edge of the hexagonal columnar electrodeposits.

Key words : composite zinc electrodeposit; surface treated steel sheets; chained SiO, particles.
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Table. 1. Condition for the electrodeposition.

Bath temperature 323K
pH 3.0
Stirring rate 800 rpm
Current density 3000 A/m?
Deposit time 15s
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Fig. 1. X-ray diffraction pattern. (a) Zinc-silica electrode-
posit. (b) Silica particles.
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Table 2. Bath composition.

Reagents Concentrations
. ZnSO, 1.4 X 10° mol-m
Na,SO, 0.53 X 10% mol* m'3
SnSO, 2.81 X107 mol-m?
sio, 0.03 g/L

.
i

Fig. 2. TEM micrograph of silica particles. Data from
Nissan-kagaku Co.

Fig. 3. (a) FESEM micrograph of zinc-silica electrodeposit. (b) Magnified micrograph of Fig. 3(a).
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Fig. 4. FESEM micrograph of zinc—silica electrodeposit.

100 nm

Fig. 5. FESEM micrograph of zinc-silica electrodeposit.
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Fig. 6. FESEM micrograph of fractured surface of zinc—
silica electrodeposit.

Fig. 7. The mechanism of zinc-silica electrodeposit.
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