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Fig.1 Cyclic voltammetry of ChCl-EG blank system and different concentrations
of CoCl, +6H,0 in ChCl -EG system
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Electrochemical codeposition of Ni —Co alloys in ChCl -EG system and

kinetic behavior of Co**
PENG Guixiong' , WANG Tianxing”, WANG Jiangfei’, WANG Hao’, YU Jie*, HE Shiwei’
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2. School of Metallurgical Engineering, Anhui University of Technology, Maanshan 243000, China;

3. Jinchang Pump Xinwangda Environmental Protection Technology Co. , Ltd. , Jinchang 737100, China)

Abstract : This study systematically investigates the electrochemical behavior of Co’* in a choline chloride-ethylene
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elycol system and its impact mechanism on the preparation of Ni —Co alloy. Analysis via cyclic voltammetry (CV) ,
electrochemical impedance spectroscopy (EIS), and linear sweep voltammetry ( LSV) revealed that increasing
Co’" concentration significantly enhances its redox reaction activity. The charge transfer resistance (R, ) decreases
in the negative potential region, confirming that a high-concentration system facilitates electron transfer and
promotes Co” " reduction. Fitting LSV data with the Levich equation demonstrated a positive correlation between the
diffusion coefficient (D) and Co’" concentration. Characterization and analysis of the electrochemically co-
deposited Ni — Co alloy showed that scanning electron microscopy and transmission electron microscopy ( SEM/
TEM) analyses indicated an increase in the nickel-to-cobalt ratio of the coating with rising Ni/Co concentration
ratio in the electrolyte. X-ray diffraction (XRD) analysis confirmed that the Ni—Co alloy possesses a single-phase
solid-solution structure, with Co atoms occupying Ni lattice sites in a substitutional manner without forming
intermetallic compound phases.

Key words: Ni—Co alloy; electrochemical deposition; ChCl —EG system; electrochemical behavior; kinetic be-
havior
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