$% & $8 Tetsuto-Hagané Vol. 93 (2007) No. 11

WEIRKBRED 5 D Zn-VE{LMESEN

B R - Kb

T - el K 2

MR BERT - R AT

Electrodeposition of Zn—V Oxide Composite from Sulfate Solutions

Hiroaki NAKANO, Satoshi OUE, Daisuke KozaKl, Shigeo KoBAYASHI and Hisaaki FUKUSHIMA

Synopsis : Electrodeposition of Zn with V was tried in un-agitated or agitated sulfate solutions containing Zn®* and VO?* at pH 0-3 and 40°C under
galvanostatic conditions. XPS spectra of deposits showed that V was involved in deposited Zn in form of V oxide by hydrolysis of V ions.

The content of V in deposits increased with increasing pH in solution and current density. These conditions appear to accelerate the hydroly-

sis of V ions as a result of an increase in hydrogen evolution in cathode layer. SEM and EPMA images of deposits revealed that V in deposits
segregated at edge of layered platelet crystals of Zn. The agitation of electrolyte decreased the content of V in deposits, but decreased the
segregation of V oxide. Anodic polarization curves for Zn dissolution in 3% NaCl solution were polarized by codeposition of V oxide with

Zn in the range of V content less than 5 mass%. The corrosion current densities of deposits obtained from agitated solutions were smaller

than those from un-agitated solutions.
Key words: Electrodeposition; Zn with V; hydrolysis; polarization curve.
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BT X O EMREM % Table 1IN T, BRI
MR O F il EE 4 Fv , ZnSO,-7H,0 0.52mol/L, VOSO,-
5H,0 0.79 mol/L % K| /AR & & TR L 72, —EBDEER
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D B E 100~8000 A/m?, HMEE 5X10°C/m?, WAL 40°C

Table 1. Electrolysis conditions.

Bath ZnSO,*7H,0  (mol/L) 0.52
compositionf VOSO,*5H,0  (mol/L) 0.79
pH 0~3[2]
Current density  (A/m?)  100~8000

Amount of charge (C/m?)  5x10°

Operating | Temperature () 40
conditions | Cathode Cu(2cm?)
Anode Pt(2cm?)

[Quiescent bath]

[ ]: Standard conditions
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. 1. Potential-pH diagram for V-H,O system at 25°C
(a,=0.8).
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Fig. 2. Effect of current density and pH on the V content
in deposit and the current efficiency for Zn deposi-
tion.
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Fig. 3. XPS spectra of V and Zn in deposit obtained at

3000 A/m* from the solution of pH 1 (V content in
deposit: 20 mass%o).
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Fig. 4. Total polarization curves measured in the Zn-V
plating solutions of various pH.
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Fig. 5. Partial polarization curves for Zn deposition in the
Zn-V plating solutions of various pH.
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Fig. 6. Effect of additive surfactant on the V content in de-
posit and the current efficiency for Zn deposition.
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Fig. 7. SEM images of deposits obtained at 300 A/m? (a)
and 2000 A/m? (b) from the solution of pH 2.
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Fig. 8. EPMA 1mages of Zn—4.8mass%V obtained at
300 A/m? from the solution of pH 2.
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Fig. 9. EPMA 1mages of Zn-19.9mass%V obtained at
2000 A/m? from the solution of pH 2.
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Fig. 10. EPMA images of deposits obtained at 2000 A/m* from the agitated and un-agitated solutions of pH 2 (ZnSO,- 7H,0

0.52mol/L, VOSO,-5H,0 0.12 mol/L).
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Fig. 11. Crystal orientation of Zn deposited from V-con-
taining and V-free solutions of pH 2.
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Fig. 12. Polarization curves of Zn—V oxide composite in

3% NaCl solution.
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Fig. 13. Relationship between V content and the corrosion
potential of Zn—V oxide composite in 3% NaCl
solution.
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Fig. 14. Relationship between V content and the corrosion
current density of Zn-V oxide composite in 3%
Nacl solution.
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