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Preferred Orientation and Microstructure of Zinc

Electrodeposit in acid Chloride Solution

G.C.YE.G.S.Park,G. 0. Scn.

ABSTRACT

Zinc was electrodeposited at temperature from 20°C to 60°C over the ranges of the current

density from 2 to 20 A/dm? in acid chloride bath.

The cathode overpotentials increased with increasing current density and decreasing tem-

perature.

The (10-3)—(10-2) preferred orientation developed at cathode overpotentials below about
450mV, the (10-3)(10-2)-(10-1) texture developed at overpotentials between 500mV and
950mV, and the (00-1) (10-3) texture developed at cathode overpotentials about 1000mV.

The (00-1) {10-3) preferred orientation was also formed at the lower potentials beiween
400mV and 850mV at temperatures above 40°C.
The preferred orientations of the zinc deposits was discussed with both cathode overpo-

tential and surface energy of deposit lattice planes.

The pyramid type of structure with macrostep developed at low cathode overpotentials,

and the truncated pyramidal type developed at higher overpotenial.

SO AR G IR S The microstructure of the cross section of zinc
* xR A RL A PETTER
* % ok BT AREE ATRER deposits had relatively fine granular structure.
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Table 1. Chemical Composion of ZnCl, Solution
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valbile 2. Texture Cocfficient: of Reflection planes from Zn Electrodeposits
i - Ch e ofi reflection planes
At 002 1o+ | 10-1 0.2 10+3 110
L2 0. 0 | 0.3 1.5 3.5 0.5
5 bt .t 1.4 2.1 1.6 0.6
20 i i 0.5 i 0.9 2.0 2.4 0
15 0.6 0.2 1.2 1.8 2.2 0
: 20 2.4 0,1 U.8 4,8 1.8 0
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Bl O L0 2.1 0,2 0.8 0.5 2,1 0.3
0w 2. 0.2 .7 0.7 1.9 0.5
00 | 2. 0.1 0.2 0.3 2,6 0
Table 3. Relationship between Preferrved Orientation and Cathode Overpotential for Zinc
Electrodeposits.
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(a) 20¢C, 24/ am®

{b) 40T, 5A/dm?

Fig.4 Microstructure of Zinc electrodeposits with (10-3)-(10 2>
Preferred orientation x 400



{b) 40'% . 14A4m?

Fig.5 SEM micrographs of Zn elecirodesosiis with (10-3)¢€10.2) -(10-1)
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{a) 40T, 104 4m?

(b} 20T, 15Adm?

C

Fig.,? Microstructure of %o 2lectrodeposits with (10-3)(10-2)-(10-1)
preferred orientation X 400
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{a) 207, 20Adn?®

(6} 40 ¢, 15Adm®

(c) 40T, 204 dm®

Fig.8 SEM micrographs of Zn electrodeposits with (00-1)(10-3)
prefervred orientation,



Fig.8

{d) 60, 10A “dm?

{e] 60°C, 15A/dm?

(r} 80, 20A4m?

SEM miccographs of Zn electrodeposits with (00.1) (10-3)
preferred orientation.
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{a} 20, 204 4m?

{b) 40, 15A,/dm?

{c} 40T, 20a4m?

Fig.9 Microstructure of Zn electrodeposits with (00+13(10.3);
preferred orientation X 400
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Fig

(d) 60 C, 10A “dm?

(e) BU'C, 1BAAdm®

) sUT, 20a.am?

.9 Microstructure of Zn electrodeposits with V01 3(10+3)

preferred orientation X 400
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