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Fig. 6 SEM images of nickel deposits at different deposition time: (a) 1 s; (b) 2's; (c) 4 s; (d) 50 s

7 BT sy 50 s ISR TTRUE B SEM & M T R A% 70 A
Fig. 7 SEM images and elemental map scanning distribution of deposits obtained from electrode deposited for 1 s((a), (b),
(c)) and 50 s((a"), (b"), (c"): (a), (a") SEM image; (b), (b") Cu; (), (¢') Ni
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Fig. 8 SEM images of deposits under copper ion electrolyte with different mass concentrations: (a), (a’) 0 g/L; (b), (b") 0.5
g/L; (¢), (¢) 1.0 g/L; (d), (d") 1.5 g/L; (e), (¢") 2.0 g/L
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Effect of copper ions on electrocrystallization behavior of
nickel in industrial electrolyte

XU Yang-tao"?, LIU Zhi-jian"*, ZHU Zhen-xu"? WANG Ya-ning"*

(1. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metal,
Lanzhou University of Technology, Lanzhou 730050, China;
2. State Key Laboratory for Comprehensive Utilization of Nickel and Cobalt Resources, Jinchang 737100, China)

Abstract: In order to study the effect of different concentrations of copper ions on the electrocrystallization
behavior of nickel in industrial electrolytes, the traditional three-electrode system was used to analyze the effect of
copper ions on the initial behavior of nickel electrocrystallization through cathodic polarization, cyclic
voltammetry and chronoamperometry. The microstructure morphology was observed by SEM using
chronoamperometry and Hall cell experiment, and the preferred growth orientation was analyzed by XRD. The
results show that the addition of copper ions with different mass concentrations decreases the electrocrystallization
overpotential of nickel and the initial deposition potential of nickel shifts positively, which does not change the
mode of nickel through the way of nucleation/growth. The addition of copper ions gradually reduces the nucleation
relaxation time ¢,, and the peak current /,, gradually increases. When the copper ion mass concentrations are 0.5
and 1.0 g/L, and the step potential is —0.85 V, nickel electrocrystallization is between the three-dimensional
continuous nucleation and the three-dimensional instantaneous nucleation;, when the step potential is —0.90—
—1.00 V, nickel electrocrystallization is close to instantaneous nucleation. As the copper ion concentration increases
to 1.5 g/L and 2.0 g/L, nickel electrocrystallization changes from the three-dimensional continuous nucleation to
the three-dimensional instant nucleation. Nickel-copper electrolyte is more suitable for three-dimensional
instantaneous nucleation/growth mechanism during electrodeposition. With the introduction of different mass
concentrations of copper ions, nickel and copper are co-deposited, the grain size becomes larger. The morphology
of the sedimentary layer gradually changes from the original small spherical particles to pyramid shape, and the
growth mode is still dominated by screw dislocation growth. The grain orientation changes from (111) plane to
(111), (220) plane.

Key words: nickel; industrial electrolyte; copper ions; electrocrystallization behavior
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