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Codeposition Behavior of Impurity during Electrogalvanizing in Sulfate Bath in the Presence of Fe Ions

Hiroaki NAKANO, Satoshi OUE, Shoji HisaNo, Shigeo KOBAYASHI and Hisaaki FUKUSHIMA

Synopsis : The codeposition behavior of impurity Fe with Zn was investigated galvanostatically over the current density range from 1 to 1000 A/m? at

40°C in zinc sulfate solution of pH 3 containing 5000 ppm of Fe’* and the other organic or inorganic impurity. Fe hardly codeposited with Zn

in the solution containing both Fe and Mo or Ni as impurity. The codeposition of Fe seems to be strongly suppressed in the presence of Zn**

ions due to the adsorption of Zn hydroxide preferentially formed on the cathode. However, in the solution containing Fe and Cu, Fe evidently

codeposited with Zn. The Fe content in deposit decreased with increasing the current density. The role of codeposited Cu is considered to

promote Fe deposition by providing an active sites free from adsorbed Zn hydroxide. On the other hand, in the solution containing Fe and

stearyle benzyl ammonium chloride (C18-Benzyl) as impurities, the codeposition of Fe was significantly recognized. The cathode potential

for Zn deposition was greatly polarized by addition of C18-Benzyl and the Fe content in deposit increased with increasing the current densi-

ty.
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Table 1. Electrolysis conditions.

ZnSO4 (mol/L) 1.2
Na2804 (mol/L) 0.56
Bath —  peg04 (mol/L) 0.08
composition .
Cu, Mo, Ni (ppm) 100
C6HsCH2N(CH3)2C18H37Cl (mmol/L) 10
pH 3
Current density (A/m2 )1 ~1000
. Amount of charge (Clen) 10
Operating | Temperature (C)y 40
conditions | 04e Al (2cm?)
Anode Pt (2cm2)
Qeiescent bath
5 T T 100

Fe Content in Deposit (mass%)
Cathode Current Efficiency (%)

® Current Efficiency| | ¢
O Fe Content
0 O—O—O—~<;:(—L—‘—‘AO“‘O—~—‘—““‘O 0

1 10 100 1000
Current Density (A/m?2)

Fig. 1. Effect of current density on Fe content in deposit

and the cathode current efficiency for metal deposi-
tion.
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Fig. 2. Effect of current density on the impurity content in
deposit and the cathode current efficiency for metal

deposition.
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Fig. 3. Partial Polarization curves for Zn, Fe and Cu depo-
sition in zinc sulfate solution containing Fe and Cu
as impurity.
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Fig. 4. Effect of current density on the impurity content in
deposit and the current efficiency for Zn deposi-
tion.
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Fig. 5. XPS spectra of Mo in deposits obtained at 1 A/m?
from zinc sulfate solution containing Fe and Mo as
impurity.
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Fig. 6.

deposition.

Fe Content in Deposit (mass%)

100

1 o 120
@ Current Efficiency
O Fe Content 1
0L 1 Y
1 10 100 1000

Cathode Current Efficiency (%)

Current Density (A/m?2)

Fig. 7. Effect of current density on Fe content in deposit

and the cathode current efficiency for metal deposi-
tion in the solution containing C18-Benzyl.
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Fig. 8. Effect of C18-Benzyl on the polarization curves for
Zn and Fe deposition in zinc sulfate solution con-
taining Fe as impurity.
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Fig. 9. Effect of C18-Benzyl on the total polarization
curves from Zn electrowinning solution (ZnSO,
0.765 mol/L, H,SO, 1.53 mol/L, Cathode Pt).
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