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Study on the Electrodeposition Behavior of Ni-W alloy
with Various Conditions
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Effects of various electrodeposition conditions and ion concentration contained in solution on
Ni-W alloy deposit were investigated. Electrodeposition was performed with various conditions :
current density, temperature, pH, and W, Na' and SOs* concentrations in citrate-containing
solution. In the both solutions containing W concentrations of 0.144M and 0.212M, as the current
density was increased, current efficiency was decreased but W content in the Ni-W alloy
deposit was increased and reached the highest value of 41wt.% in the W concentration of
0.212M. When the pH was increased, the current efficiency was increased because the H:
evolution reaction was decreased on the cathode surface. As the temperature was increased, the
current efficiency was increased and the W content was increased up to 41wt.%. From the
above results, the highest W content in the deposit was 41wt.% and the optimal conditions for
the Ni-41wt.%W alloy deposit were current density of 10A/dm? temperature of 70°C, pH 6 and
W concentration of 0.212M. In addition, as the Na' ion concentration was increased, the current
efficiency was decreased but nearly constant with an addition of NH4OH. Cathodic voltage was
decreased with adding NH;OH. It was considered that NH4OH played a role as a ligand for
metallic complexes in the solution. SO ion may have not affected the electrodeposition
behavior,
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Table 1. Solution compositions and electrodeposition con-
ditions.

Solution compositions

476 g/l 0144 M
NazWO0Oy - 2H,0
70 g/l 0212 M
NiSO4 - 6H20 40 g/1 0.152 M
CsHsO7 - H20 80 g/! 0.381 M
Electrodeposition conditions
) 0.25, 05,1, 2, 3
Current density (A/dm®) 4 5 10, 15, 20
Temperature ('C) 50, 60, 70, 80
j b
pH (adjusted by 45678

NH4OH or H2SOs)
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Table 2. Solution compositions and electrodeposittion con-

ditions for evakiating the effect of Na', SO« and NHOH
on electrodeposition behavior.

Solution compositions

Na,WO; - 2H.0 70 g/l 0212 M
NiSOy « 6H20 40 g/1 0.152 M
CsHsO7 « H2O 80 g/! 0381 M

CsHsO7Na3 - 2H20 0-144g/1 0424 - 3 M

NazS04 0-255g/1 0424 - 3 M
Electrodeposition conditicns
Current density (A/dm?) 10
Temperature (C) 70

pH (adjusted by

6
NH,OH or H,S0%)
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Fig. 1. Effect of current density on current efficiency(mw)
and W content(®) in Ni-W alloy deposit. (W concentration
in solution: (a) 0.144M, (b) 0.212M)
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Fig. 2. Current density-voltage curve for Ni-W alloy depo-
sition (Wconcentration in solution of 0.212M).
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Fig. 4. Effect of pH on current efficiency(m) and W con-
tent(®) in Ni-W alloy deposit (W concentration in solution
of 0.212M).
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