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Table 1 Chemical composition of industrial electrolyte (wt%)

Ni**  Co*" Cu** Na** Fe* Cr Zn* Pb**
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lL/_rhl T

Counter electrode m Working electrode

SCE (saturated caiomel electrode)

K1l

Fig.1 Electrochemical test diagram
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Fig.2 LSV curves of nickel electrodeposited with different concentrations of Ce,(SO,), (a) and local magnification diagram (b)
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Fig.3 Cyclic voltammetry curves of electrodeposited nickel with different concentrations of Ce,(SO,), (a) and local magnification diagram (b)
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Fig.4 Chronoamperometry curves of electrodeposited nickel with different concentrations of Ce,(SO,),: (a) 0 g/L, (b) 0.2 g/L, (c) 0.4 g/L,

(d) 0.6 g/L, (e) 0.8 g/L, and (f) 1.0 g/L
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Table 2 Processing table of /- curve data

Ce,(SO,), 085V -0.90V -0.95V -1.0V
concentration/g-L™ t/s I /mA t/s I /mA t/s I /mA t/s I /mA

0 99.91 091 27.45 1.61 9.39 2.57 5.33 3.96
0.2 57.97 0.98 32.49 1.65 11.18 2.32 99.12 0.2
0.4 98.57 0.86 37.26 1.47 99.39 2.53 10.03 4.05
0.6 0.01 2.42 0.01 4.94 10.55 2.49 6.71 3.95
0.8 0.01 1.93 2.92 2.01 99.37 2.57 0.08 4.15
1.0 0.01 0.12 99.98 1.97 4.65 3.13 0.02 7.67
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Fig.5 Non-dimensional /%I *-#/t  curves of electrodeposited nickel with different concentrations of Ce,(SO,);: (a) 0 g/L, (b) 0.2 g/L, (c) 0.4 g/L,

(d) 0.6 g/L, (e) 0.8 g/L, and (f) 1.0 g/L (INS represents instantaneous nucleation curve and PRO represents continuous nucleation curve)
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Fig.6 SEM images of nickel deposition layers with different concentrations of Ce,(SO,),: (a) 0 g/L, (b) 0.2 g/L, (c) 0.4 g/L, (d) 0.6 g/L, (e) 0.8 g/L,
and (f) 1.0 g/L
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Effect of Cerium Sulfate on Nickel Electrocrystallization Behavior and Grain Refinement
of Sedimentary Layer

Xu Yangtao'?, Peng Yin'?, Du Haiyang'?, Li Yanhong'?, Zhong Zhigiang'?
(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou University of Technology, Lanzhou 730050, China)
(2. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: This study investigated the effect of different concentrations of cerium sulfate Ce,(SO,), on the grain refinement of nickel deposition
layers during the electrochemical deposition process in industrial electrolytes. The impact of different Ce,(SO,), concentrations on nickel
electrodeposition behavior was analyzed using the linear sweep voltammetry (LSV) curve, cyclic voltammetry (CV) curve and
chronoamperometry (CA) curve. The microstructure morphology and grain size of the deposition layers were analyzed using scanning electron
microscopy and the preferred orientation and crystal structure were analyzed using X-ray diffraction. The results show that the addition of
different concentrations of Ce,(SO,), to the industrial electrolyte leads to a negative shift in the starting deposition potential of nickel, an increase
in cathode polarization degree, an increase in overpotential, a shortened nucleation relaxation time #_and an accelerated nucleation rate during
nickel electrodeposition, resulting in grain refinement of the deposition layers. However, the addition of Ce,(SO,), does not modify the nucleation
mechanism of nickel electrocrystallization, nor does it change the crystal structure of the nickel deposition layer, which still remains a face-
centered cubic (fcc) structure. When 0.6 g/L Ce,(SO,), is added, the grain growth orientation is transformed from the (111) plane to a bidirectional
preferred growth of the (111) and (220) planes. At this point, the grain distribution in the deposition layer is uniform, and the grains undergo
obvious refinement.

Key words: nickel deposition layer; electrocrystallization behavior; grain refinement; microstructure
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