AM7A A2% 1984 4)

SEEHRE
Journal of the metal finishing society of Korea
Vol 17. Ne. 2, Jun. 1981

AF=E)

A Btotel &g AL obel WA 2AEA

% EH - B

Microstructure of Zinc electrodeposit in
Cyanide Solution

G.C. YE and E.H. CHO

ABSTRACT

Zinc was electrodeposited from cyanide solutions at temperature from 20°C to 40°C in the range of current
density from 0.5 to 8A/dm2.

The preferred orientation changed from (10.3)+(11.0) to (11.0) texture with increasing cathode over-
potential in the additive free solution, while the (11.0) preferred orientation developed at lower overpotentials
(800-1270 mV) and the (11.0)+(10.0) preferred orientation was formed at higher overpotential (1300-1400mV)
in the solution with brightner.

Mossy type of morphology developed mostly in the additive free deposits and the microstructure of the
cross section of the above deposits changed from columar structure to granular structure with increasing over-
potential.

The surface appearance of the deposits with additive having (11.0) texture was the smooth deposit of
very small crystallite, while that of the deposits having (11.0)+(10.0) texture was fine crystalline deposit.

The microstructure of the cross section of them was the fine field oriented type of structure.
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Table 1, The Chemical Composition of Electrolyte

for Zinc deposition,

Composition of Zno | NaOHINGCN Brightening oH

Electrolyte(g/l) Additive

Low Iso Bright
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Figure 1. Current Efficiency-Current Density curve for the Various Zinc baths.
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Table 2. Texture Coefficients of Reflection Planes
of Various Zn Electrodeposits

(a) For additive free Loow Cyanide Zinc
Electrolyte.

CDh T. C. of reflection planes

(AAm)| 002 | 101 {101 { 102 | 203 | 110 | 112 | 201
05103 (0.3310.28{0.27] 0 [6.24]058] 0
90 | 25]0.17)0.28 10.42]0.11| 0 |6.01]0.880.21
51 010121008 0] 0 ]7.23/0.57] 0
8 10.0610.0810.19|0.07) 0 |7.36,0.2¢ 0.1
0.5104210.2110.8310.0212.48 2,27 1.4810.29
25(0.1{ 0 |0.26(0.07{3.01{2.380.16 {1.08
5 [0.051.43]0.41{0.05(3-14(1.82{0.48 [0.62
8 10.180.19/0.19(0.18| 0 |7.05(0.19]0.12

T(C)
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(b) For additive free high cyanide zine
electrolyte

CcD T. C. of reflection planes

T a7y 002 | 100 | 101 | 102 | 103 | 110 | 112 | 201
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0 1 5 0 0 17 {026] 0 (32702070 0 [0.9
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Table 4, Texture Coellicients of Reflection
Planes of Various Zn Electrodeposits

(continued)

ta) For Low Cyanide Zinc Electrolyte with

additive.
i c.D T.C of reflection planes
(Asde | 002 | 100 | 101 | 102} 110 | 112 | 201
0510 0] 0] 0 71010
2510 0 [0.03] 0 {6.7 j0.27] 0
20 5 |0 .359(0.16( 0 |2.77) ¢ |0.48
8 | 0 |383/0.05{ 0 |1.64/0.04]1.44
0.5 [0.05/1.55/0.04] 0 |5.25| 0 |0.11
4 | 250 1006003 0 |653]0.38| 0
5 10 0.2 {009 0 [6.15]055] 0
8 ¢ |126]022] 0 |52 0 0

(b) For high cyanide zinc electrolyte
with additive

T.Cof reflection planes

Tie) | €. D}
Admi] 002 | 100 1 101 1102 | 110 | 112 | 201
- 6510 0 o0 le] 7o o
25 |0 0 |10.15| 0 |6.6 [0.25] 0
20 5 0 (098004 0 |5.77] 0 |0.2
8 0 [0.92/003] 0 |4.35] 0 |17
05| ¢ 0 0 0 7 0 0

2.5

0 0 0 0 0 7 0 0
5 | o] 01!02]| 0{68 1 g | ©
8 0 {234 0 0 |2.64| 0 [2.02

Table 5. Relation Between Preferred Orientation

and Cathode Overpotential for

Cvanide llectrolyte with additive.

. ) o Cathode Overpotential (mV)
Electrolytes TC) —— ~
) (110) (110) + (100) + (201)
Additive 20 870 - 1200 1290 - 1410
Low Cyanide 40 770 - 1260 1370
Additive 20 920 - 1180 1320 — 1420
High Cyanide 40 | 800-1270 1380
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(a) 0.5A/dm’ (b) 2.5 A/dm’

(c) 5 A/dm (d) 8 A/dm?

Fig 4. Scanning Electron Micrographs of Zn deposits from Additive free
Llow Cyonide Electrolyte ot 20 .
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(c) 5A/dm? (d) 8A/dm:

Figure 5. Scanning Electron Micrographs of Zndeposits from Additive
free High Cyanide Electrolyte at 20 C
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(a) 0.5A/dm* (b) 2.5 A/dm:

{c) 5A/dm? (d) 8A/dm?

Figure 6. Scanning Electron Micrographs of Zn deposits from Additive free
low Cyanide Electrolyte at 40 C
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(a) 0.5A/dm* (a)0.5A/dm?

(b) 2.5A/dm (b) 2.5A/dm’

(c) 5A/dm’ (c) 8A/dm?
Figure 7. Optical Micrographs of Zn deposits Additive Figure 8. Optical Micrographs of Zn deposits from
free Low Cyanide Electrolyte at 20 C. Additive free High Cyonide Electrilyte ot

2T
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(a) 0.5A/dm’ (b) 2.5A/dm?

{c) 5A/dm 0.5A/dm:

Figure 9. Scanning Eleciron Micrographs of Zn depo- Figure 10. Optical Micrograph of Zn deposit from
sits from Additive free High Cyanide Elec- Additive free Low Cyanide Electrolyte at

trolyte at 40 C. 40TC.



(a) 0.5A/dm*

(b) 2.5A/dm?

Figure 11. Optical Micrographs of Zn deposits from
Additive free High Cyanide Electrolyte at

2.5~5A/dm2
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(b) 2.5A/dm?

(d) 8A/dm?

Figure 12. Scanning Electron Micrographs of Zn deposits from Low
Cyanide Electrolyte with Additive at 20 T,
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(a) 0.5A/dm’

(c) 5A/dm? {d) 8A/dm’

Figure 13. Scanning Electron Micrographs of Zn deposits from
High Cyanide Electrolyte with Additive at 20 C.
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(a) 2.5A/dm?

(c) 8A/dm?

Figure 14. Scanning Electron Micrographs of Zn de-

posits from High Cyanide Electrolyte with
Additive at 40 TC.
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o Ewl A

(c) 5A/dm? (c) 8A/dm*

Figure 15. Scanning Electron Micrographs of Zn deposits from
Low Cyanide Electrolyte with Additive at 40 C.
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(a) 0.5A/dm*

(b) 2.5A/dm? (b) 5A/dm:

{c) 5A/dm? () 8 A/dm?
Figure 16. Optical Microgfophs of Zn deposits from Figure 17. Optical Micrographs of Zn deposits from
low Cycnide Electrolyte with Additive at High Cyanide Electrolyte with Additive at

20°0C. 20 C.
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