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Preparation and Capacity Fading Mechanism of Tin Thin Film as
Anode of Lithium-ion Battery
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HUANG, Ling®  DONG, Quan-Feng®” ~ SUN, Shi-Gang**“
(“ State Key Lab for Physical Chemistry of Solid Surfaces, Department of Chemistry, College of Chemistry and Chemical
Engineering, Xiamen University, Xiamen 361005)
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Abstract Tin thin film coated on Cu substrate as anode of lithium-ion battery was prepared by electroplating.
Its structure and properties were characterized and studied by X-ray diffration, scanning electron microscopy,
cyclic voltammetry, charging/discharging test and AC impedence method. XRD patterns indicate that the tin
thin film exhibits a structure of tetragonal crystal. The first discharge and charge capacities of the tin thin film
electrode were determined to be 709 and 561 mAheg ', respectively. Cyclic voltammetric results illustrated
that multi-phase changes occurred during the lithiation and delithiation. Electrochemical impedance spectros-
copy (EIS) results indicated that SEI film was begun to form on the surface of tin thin film electrode at 1.2 V,
and then break down below 0.4 V because of large volume expansion. SEM investigations revealed that the tin
thin film electrode appeared serious cracks after 30 charging and discharging cycles.
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Figure 1 The XRD patterns of tin thin film electrode
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Figure 2 The first and second charge/discharge curves of tin
thin film electrode, the inset shows the differential capacitance
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Figure 5 Typical Nyquist spectra of tin thin film electrode at different polarizing potentials
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Tablel Lithiation/delithiation processes and their corresponding
plateau potential

Lithiation/delithiation process Plateau potential/V (vs. Li'/Li)

Sn+2/5Li" +2/5¢” —Li,Sn; ~0.7V
1/5Li,Sns+3/5Li" +3/5¢” —LiSn ~0.6 V
LiSn—+3/2Li"+3/2¢ —LisSn, ~04V
LisSn,+xLi" +xe —Lis:,Sn, 04V LLF

F 2 A Li-Sn A4 1 %%
Table 2 Densities of different Li-Sn alloys

AHOy Sn LiZSn5 LiSn Li5Sn2 Li13Sn5 Li7Sn2

Density/(geecm ) 729 621 428 3.56 346 299
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