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Influence of SiC particles on nickel electrodeposition behavior in deep
eutectic solvents
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(1. School of Environmental and Chemical Engineering, Shenyang Ligong University, Shenyang 110159, China; 2. Kekedala Jinhai
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Abstract: In the choline chloride (ChCl)-ethylene glycol (EG) based electrolyte, Ni-SiC composite coatings were
fabricated via composite electrodeposition. The coatings were systematically characterized by infrared spectroscopy
(IR) for molecular structure analysis, cyclic voltammetry (CV) for electrochemical reaction mechanism
investigation, SEM for microstructure observation, and XRD for phase composition determination. The results
demonstrated that free choline structures exist in the CE, CE-NiCly, and CE-NiCl.-SiC systems, with SiC addition
showing negligible influence on the organic structure. The incorporation of SiC particles caused a positive shift in
the reduction potential along with a slight decrease in peak current. The electrodeposition process of Ni?* was
identified as irreversible and controlled by mixed diffusion-kinetics, with the nucleation mechanism transitioning
from three-dimensional instantaneous to progressive nucleation. Notably, the addition of SiC particles significantly
refined the coating grain structure.
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