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The effect of electrolyte flow on the microstructure
of zinc electrodeposits
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Abstract

The microstructure of the zinc electrodeposits was investigated by changing the flow rate
of electrolyte in zinc sulfate Bath., The cathode current efficiency increased with increasing flow
rate of electrolyte, The preferred orientation of zinc electrodeposit changed from (11.2) texture
to (10.3) or (10.1) + (10.2) texture with increasing current density in the range of flow rate,
0.2-1.2m/sec.

The morphology of the deposits changed from the sponge deposit to the blocks of hexagonal
crystallites packed together through the structures of find polycrystallite with increasing current
density. The microstructure of the cross-section of the above deposits are granular structure and
columnar structure respectively.

The surface roughness of zinc electrodeposits decreased with increasing current density

and flow rate of electrolyte.
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Table 1. The chemical composition of
electrolyte for deposition.
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Fig. 1 Schematic diagram of experimental apparatus
for zinc electroplating.
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Table 2 (o) Texture coefficients of reflection plane of zinc deposits at 40C
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Table 2 (b) Texture coefficients of reflection plane of zinc deposits at 60T
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Fig. 5 Scanning electron micrographs of zinc deposits at flow rate of 0.2m/sec, 60C.

{a) 1 A/dm?® (b) 5A/dm? » {c) 10A/dm?
(d) 20 A/dm® (e) 30 A/dm®
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Fig. 6 Scanning electron micrographs ef zinc deposits at flow rate of 0.4m/sec and 1.2m/sec, 40C.

(@) 1 A/dm? (b) 5A/dm’ (¢) 10A/dm*
(d) 20A/dm? (e) 30A/dm* (f) 1.2m/sec, 1 A/dm’
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Fig. 7 Scanning electron micrographs of zinc deposits at flow rate of 0.4m/sec, 60°C.

() 1 A/dm’ (b) 5A/dm?® (c) 10A/dm®
d) 20 A/dm?* {e) 30 A/dm’® (f) 40 A/dm’



174 =5EdAy A1sH A4 3 1985

Fig. 8 Scanning electron micrographs of zinc deposits at flow rate of 1.2m/sec, 60C.

(@) 1 A/dm? (b) 5A/dm? (c) 10 A/dm?
(d) 20 A/dm? (e} 30 A/dm? (f) 40 A/dm?
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Fig. 9  Optical micrographs of zinc deposits at flow rate of 0.2m/sec, 60°C.

{a) 1 A/dm?® (b) 5A/dm? (¢c) 10A/dm?
(d) 20 A/dm? (e) 30 A/dm?
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Fig. 10

Optical microgrophs of zinc deposits ot flow rate of 0.4m/sec, 40TC.

(@) 1 A/dm’ (b) 5A/dm’ (¢) 10 A/dm’

(d) 20 A/dm? (e) 30 A/dm’® (§) 40 A/dm* (1.2m/sec)
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Fig. 11

Optical micrographs of zinc deposits at flow rate of 0.4m/sec, 607C.

(o) 1 A/dm® (b) 5A/dm* (c) 10A/dm®
(d) 20 A/dm? (e) 30A/dm’ (f) 40A/dm*
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Fig. 12 Optical micrographs of zinc deposits ot flow rate of 1.2m/sec, 60TC.

(@) 1 A/dm?® (b) 5A/dm’ () 10 A/dm?
(d) 20 A/dm’® (e) 30 A/dm? (F) 40A/dm?
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