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Electrodeposition Behaviors and Corrosion Resistance of Copper-Tin
Alloy Coating in ChCI-EG Deep Eutectic Solvents
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(School of Environmental and Chemical Engineering, Shenyang Ligong University, Shenyang 110159, China)

ABSTRACT: The work aims to study the electrochemical behavior, microstructure, phase composition and corrosion resistance
of electrodeposited Cu-Sn alloy with different concentration ratio in low eutectic solvent. The cathodic polarization curve was
used to study the reduction behavior of copper-tin alloy, the influence of electrode potential on the microstructure of silver
coating and the phase composition of silver coating were studied by means of scanning electron microscope (SEM) and X-ray

diffraction (XRD), and EDS was used to analyze the element composition of copper-tin alloy coating. The corrosion resistance
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of Cu-Sn alloy coating was studied by polarization curve. Cu-Sn co-deposition occurs at —0.95 V potential. At this potential,

copper exists in alloy form, while tin exists in alloy and elemental form. Electrodeposition system with different metal ion

content can obtain different coatings. The content of copper and tin in the plating bath definitely affects the content of copper

and tin in the plating bath. In the ChCI-EG deep eutectic solvents, when the content (mol/L) of CuCl,-2H,0 and SnCl, 2H,0

was 0.192:0.048, 0.192:0.192 and 0.048:0.192, respectively, the phase composition of the obtained coating was 3-CusSn phase,

1N-CugSns phase and B-CuseSn phase, and n-CugSns phase. As the tin content in the plating solution increased, the phase

composition changed from B-Cus ¢Sn phase to n-CusSns phase, and the tin phase appeared in the coating. When the copper or tin

content in the bath is on the high side, the coating quality is better. The corrosion resistance test showed that the corrosion rate

was the lowest when the content of Sn ions in the plating solution was 84.2%, and the corrosion resistance of the coating was

optimal under this condition.

KEY WORDS: deep eutectic solvents; copper-tin alloy; electrodeposition; phase composition; corrosion resistance
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Fig.1 Polarization curves measured in an electrolyte
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Tab.1 Phase composition of the coating obtained under different conditions

saple Splmeonin mthe  Mapomredtion Remannt yomie C% Avomic (1%
a 1.03 B-Cus¢Sn g-CusSn 76.37 0.00
b 57.2 1n-CugSns, B-Cus ¢Sn g-CuzSn 21.24 9.52
c 84.2 Nn-CugSns &-CusSn, Sn 11.89 40.12
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Fig.3 XRD patterns of Cu-Sn deposits obtained in an electrolyte
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Fig.4 Polarization curves measured in CuCl,-2H,0+SnCl,-2H,0
solution at 60 C with the sweep rate of 50 mV/s
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