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ABSTRACT

The microstructure of zine electrodeposits was investigated by using zinc sulfate solution in still bath.

The cathode current efficiency decreased with increasing current density, and decreasing temperature.

The preferred orientation of the zinc electrodeposits changed from(10.3)texture to(10.£ ) — (00.1) (£ =1,2,3)
texture through (10.2) — (10.3)preterred orientation with increasing cathode over potential.

The surface morphology of zinc electrodeposits changed fromthe dendritic growth with granular crystallites to
the blocks of hexagonal crystallites packed together with increasing current density.

The microstructure of cross section of the above deposits are the rough granular structure and columnar

structure respectively.
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Table 1. The chemical compostion of

eleciolyte for zinc deposition

Composition Grade Conc-(g/1)
Zinc Sulfate

E.P 350
ZnSO,-7TH,0
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Fig. 1 Cothode current efficiencies as a function of

the current density
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Fig. 2 Cathode overpotential curve as a function of

current density
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Table 2. Texture Coefficients of reflection plane of zinc deposits

C. D T.C. of reflection planes Over -
T A/dm* ] 0.02)0.01] 1.01)1.02 {1.03] 1.10] 1.12] 2.01 potential
1 0.87 | 0.1910.43]2.90 | 2.24| 0.50 { 0.54 | 0.27 283 mV
40 5 0.5110.51}1.00| 1.8311.6710.67 |0.86 {0.54 430
10 1.0710.06)1.46 | 1.47 | 1.10{ 0.61 | 0.92 | 0.61 610
1 0.23, 0 ;0.1271.215.68/0.53,0.22 | 0 240
60 5 0.9110.4410.96) 1.4012.43(0.74,0.98 |0.14 350
10 1.5910.7911.85)1.47 11.10]0.75{0.73 |0.46 490
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(b) 5 A/dm? N (b) - ” 5 A/dm?

{e) 10A/dm? () 10A/dm?

Fig. 3 Scanning electron micrographs of zinc depo-  Fig. 4 Scanning electron micrographs of zinc depo

sits without stirring at 40 C sits without stirring ot 60 C
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Fig. 5 Optical micrographs of zinc deposits without
stirring at 40T
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(a) 1A/dm®, x 300

(b) 5A/dm?, x300

10A/dm?, x 300

Fig. &6 Optical microgrophs of zinc deposits without

stirring ot 60
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