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Microstructure of brass electrodeposits in cyanide solution

*Gil-Chon Ye - **Jong-Kwan Kim

ABSTRACT

Brass was electrodeposited over the range of the current densities from 2 to 8A/dm2 in cyanide bath
at 20 and 40°C. The cathod overpotential increased and the cathode efficiency was decreased respectively
with decreasing temperature, increasing current density and addition of organic substance, The preferred orienta-
tion of the deposits were associated with the cathode overpotential and the nucleation energy of lattice planes.

The (111) preferred orientation developed at the low current density and low cathode overpotential (440-
520mV). On the other hand, the (111)+(100) preferred orientation developed at higher cathode overpotential
(528-680mYV). The (111)+(100) preferred orientation developed over the whole range of overpotential in
the cyanide solution with organic additive. The copper content of deposit decreased with increasing current
density and decreasing temperature.

The morphology of the deposits with no additive was the polygonal body type of structure and the struc-
ture of the cross section was columnar structure. The morphology of the deposits with additive, on the other

hand, was fine crystallite type of structure. And the structure of the cross section of them was the finer granular

structure.
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Table. | The Chemical Composition of Electrolyte for Brass Deposition.
Chemicals Grade Concentration (g/1)
Copper Cyanide:CuCN GR 29
Zinc Cyanide:ZnCN, GR 28
Sodium Cyanide:NaCN EP 58
Sodium Hydroxide:NaOH EP 30
Sodium Sulfide:Na,S EP 0.2
Para—Anisaldehy‘de
CH,0CH CHO EP 0.6
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Current Density for Deposition in Brass-Cyanide
Electrolyte at 20 and 40T.
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Table. 2 Texture Coeffcients of Reflection Planes of Brass Electrodeposits.
(a) without Additive
c.D T. C.of Reflection planes
T(T) (A/dm?) (111) (100) (110) (311) (210)
2 3.804 0.758 0.245 0.136 0.027
4 2.556 1.448 0.369 0.539 0.058
20 6 2.8 1.392 0.372 0.403 0.032
8 3.19 1.055 0.389 0.33 0.027
2 4.576 0.084 0.254 0 0.084
40 4 3.876 0.167 0.05 0.837 0.072
6 3.571 0.5 0.16 0.6 0.188
8 3.1 1.067 0.42 0.466 0.03
(b) with Additive
T(C) C.D. T. C.of Reflection planes
(A/dm?) (111) (100) (110) (311) (210)
2 2.692 1.154 0.495 0.632 0.028
4 2.0 0.944 0.77 0.531 0.133
20 6 2.786 0.998 0.529 0.5 0.125
8 2.67 1.234 0.5 0.488 0.1
2 2.0 1.27 0.944 0.812 0.08
40 4 2.485 1.024 0.828 0.587 0.075
6 2.61 0.949 0.633 0.712 0.095
8 2.353 1.097 0.784 0.706 0.058
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Table. 3 Relation between Preferred Orientation and Cathode Overpotential.

Cathode Overpotential (mv)
Electrolytes T(C)
(111) (111) + (100)
No 20 442 528 ~ 681
Additive 40 419 ~ 521 556
.. 20 629 ~ 809
Additive 0 73 ~ 682
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Fig. 5 Scanning Electron Micrographs of Brass Depo-

sits from Cyanide Brass Electrolyte with No

Additive at 20TC.
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2A/dm? 4A/dm?

6A/dm? 8A/dm?

Fig.6 Scanning Electron Micrographs of Brass Depo-
sits from Cyanide Brass Electrolyte with No
Additive at 40T.
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2A/dm? 4A/dm?

6A/dm? 8A/dm?

Fig. 7 Optical Microgrophs of the cross section of
Brass Deposits from Cyanide Brass Electrolyte
with no Additive at 40 C. (x400)
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2A/dm? 4A/dm?

6A/dm? 8A/dm?

Fig. 8 Scanning Electron Micrographs of Brass Depo-
sits from Cyanide Brass Electrolyte with Addi-
tive at 20T .
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2A /dm? 4A /dm?

6A/dm? 8A/dm?

Fig.9 Scanning Electron Micrographs of Brass Depo-
sits from Cyanide Brass Electrolyte with Addi-
tive at 40T.
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2A /dm? 4A /dm?

6A/dm? 8A/dm?

Fig. 10 Optical Micrographs of the cross section of
Deposits from Cyanide Brass Electrolyte with
Additive at 40 T. (x400)
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