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Abstract : Sn-thin film as high capacitive anode for thin film lithium-ion battery was prepared
by organic-electrolyte electroplating using Sn(Il) acetate. Electrolytic solution including Li* and
Sn** had 3 reduction peaks at cyclic voltammogram. Current peak at 2.0~2.5 V region correspond
to the electroplating of Sn on Ni substrate. This potential value is lower than 2,91V vs. Li/Li,
of the standard reduction potential of Sn** under aqueous media. It is the result of high over-
potential caused by high resistive organic electrolytic solution and low Sn?* concentration. Phys-
ical and electrochemical properties were evaluated using by XRD, FE-SEM, cyclic
voltammogram and galvanostatic charge-discharge test. Crystallinity of electroplated Sn-anode
on a Ni substrate could be increased through heat treatment at 150°C for 2 h. Cyclic voltam-
mogram shows reversible electrochemical reaction of reduction(alloying) and oxidation(de-alloying)
at 0.25V and 0.75V, respectively. Thickness of Sn-thin film, which was calculated based on
electrochemical capacity, was 7.35 um. And reversible capacity of this cell was 400 pAh/cm?,
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Table 1. Properties of Li-Sn alloy materials
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Table 2. Sn electroplating condition in this work

Bath 50 ml 1 M LiPF, in EC/DEC
= 1/1(vol%) + 0.5 g Sn(Il) acetate

Current density 20 pA/em?
Anode Li

starting alloy material density melting point theoretical specific Plateau Potential diffusion coefficient

material (g/ml) (°C) capacity (mAh/g) (V[Li/Li']) (cm?/s)

Sn - - 7.29 - - - -

Sn Li,Sns LioSn, 6.11 319 88.3 0.76 -

Sn Li,Sn, Li,Sn, 5.10 485 213.3 0660 8.0 x 10°

Sn Li3Sn, Li, sSn, - 465 - - -

Sn Li;Sn; Liys33Sn, 3.67 500 463.6 0.530 5x 107

Sn LisSn, Li»sSn, 3.54 698 492.5 0.485 5.0 x 107

Sn Li;5Sns LiyeSn, 3.46 716 509.6656.0 0485 -

Sn Li;Sn, Lis sSn, 2.96 783 656.0 0.420 -

Sn Li;Sn, Li,Sn, - 684 -

Sn Li,,Sns Li,.Sn, 2.56 758 790.2 0.380 59 %107

SnO Lizgsn5sn5/5Li20 Li4,4Sn|/LiQO - - 875.36 - -
728.43 - -

Sn02 Lizgsn5sn5/5Li20 Li4,4Sn|/2LigO - -
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Fig. 1. Cyclic voltammogram of the Ni substrate with/
without Sn ion in the organic electrolyte.
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Fig. 2. XRD pattern of electroplated Sn thin film on the
Ni substrate at various temperature of heat treatment.

Fig. 3. FE-SEM image of (a) Ni substrate and (b) electroplated
Sn substrate.
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Fig. 4. Cyclic voltammograms of electroplated Sn/Li cell.
Scan rate: 0.2 mVs™!
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Fig. 5. Potentiogram (a) and cycle pattern (b) of electroplated
Sn/Li cell at 50 pAcm™.
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