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Mechanism and property characterization of electrodeposited copper-nickel
coatings on carbon steel in choline chloride-ethylene glycol
room temperature ionic liquid
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(1. Collaborative Innovation Center of Steel Technology, University of Science and Technology Beijing, Beijing 100083, China;

2. Research Branch of Resource and Environment, China National Institute of Standardization, Beijing 100191, China)

Abstract: Copper-nickel (Cu-Ni) alloy coatings were prepared on Q235 carbon steel substrate by electrodeposition
method using choline chloride-ethylene glycol room temperature ionic liquid as the electrolyte solvent. By
analyzing the cyclic voltammetry curves of electrolytes from each system, the co-deposition mechanism of metal
ions in the electrodeposition process was determined. The results show that the co-deposition of Cu and Ni is easy
to achieve in this system. The effects of the current density variation on the micro-morphology of the coating and the
corrosion resistance of the coating were investigated. The results indicate that the nickel content in the plated layer
increase with the increase in current density, and the grain morphology of the plated layer also changes significantly
with the change in current density. When the current density increases from — 1.5 mA/cm® to —4.0 mA/cm’®, the
corrosion resistance of the coating increases first and then decreases, and when the current density is —3.0 mA/cm’,
the corrosion resistance of the obtained coating is optimal.
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Table 2 Chemical composition of plated layers at different

current densities
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(R, is the electrolyte resistance; CPE, and R, represent the capacitance and resistance of the coating, respectively;

CPE, and R, express the electric double layer capacitance and the charge transfer resistance of composite coatings, respectively)
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