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Electrochemical Impedance Spectroscopy Study on Phase
Transformation of CugSns Alloy Anode
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Abstract The Cu-Sn alloy electrode was prepared by a one-step electrodepositing method using rough Cu
foil as the substrate, and was determined as the intermetallic composite of CugSns using an X-ray diffraction
(XRD) method. The electrode surface morphology was analyzed by scanning electron microscopy (SEM)
which displayed “small islands” structure with many nano-particles on it. The first discharge and charge
capacities were determined as 461 and 405 mAheg ', respectively. Electrochemical impedance spectra (EIS)
indicated that there appeared three arcs in the Nyquist plots respectively representing the impedance of solid
electrolyte interphase film, charge transfer and phase transformation in the first lithiation, and their evolutive
principles were also investigated.
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Figure 1 Small magnification (a) and large magnification (b)
SEM images of the rough Cu foil, and small magnification (c)
and large magnification (d) SEM images of the Cu-Sn alloy on
the rough Cu foil
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Figure 2 XRD patterns of Cu-Sn alloy
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Figure 3  First discharge/charge curves of CueSns alloy

electrode on the rough Cu foil

Inset shows the local magnified curve of the first discharge curve
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Figure 4 Electrochemical impedance spectroscopy (Nyquist presentation) of typical discharge status
(a) Open circuit, (b) 10 mAheg ', (c) 55 mAheg ', (d) 70 mAh+g ', (¢) 150 mAheg 'and (f) 247 mAheg '. Inset shows the local magnified curves of the region

marked by ellipse, respectively
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Figure 5 Lithiation kinetic model of Cu4Sn;s alloy electrode
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Figure 6 EIS data and corresponding simulation result of
CueSn; alloy electrode suffering discharging 70 mAheg ™'

Inset shows the local magnified curve of the region marked by ellipse
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