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Development of Sn-Ni Alloy Negative Electrode for
High-Energy-Density Type Lithium Secondary Cells
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Abstract

A novel Sn-Ni alloy negative electrode has been prepared by electroplating for high-energy-density lithium

secondary cells. The active materials were found to be consisted of highly dispersed two-phases of Sn and

Sn,Ni; by the analytical methods of X-ray diffraction, inductively coupled plasma emission and electron probe

microanalysis. The electrode showed markedly large specific discharge capacity of 532 mAh g (1460 mAh

cc?) with high coulombic efficiency of 89% at the initial cycle. The value of its efficiency was ca. 100% at the

subsequent cycles. The active phase participated in charge/discharge reaction process was found to be only

the Sn phase, but not the Sn,Ni; phase by the electrochemical measurement of the capacity of each single phase

electrode. The value of utilization of the negative active material was 84%, provided that the theoretical capacity

was given by the phase change reaction from Li,,Sn to Sn.
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Fig.1 XRD patterns for Sn-Ni alloy(a) and Sn(b)

negative electrodes.
Sn,Ni; (®); Sn (O); Cu (2).
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Fig.2 Charge/discharge voltage profiles of Sn-Ni
alloy(a) and Sn(b) negative electrodes.

O 1st cycle, A 2nd cycle

Charge: 1.8 mA cm®to 0.02 V followed by the
setting voltage of 0.02 V for 10 hours. Discharge:
Constant current density at 1.8 mA cm? to 1.2 V.
Electrolyte: 1.0 mol dm® LiPFs / EC+DEC (1:1 in
vol. ratio).
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Fig.3 Changes in coulombic efficiency of Sn-Ni
alloy (O ) and Sn ( 2 ) negative electrodes with
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Fig.4 Changes in discharge capacity of Sn-Ni alloy
(O) and Sn (42 ) negative electrodes with cycling.
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Fig.5 EPMA surface element mapping charts of Sn-
Ni alloy negative electrode.
(a) Ni, (b) Sn.
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Fig.6 Charge/discharge potential profiles of
negative electrode consisted of Sn,Ni;, graphite and
PVdF. (40:40:20 in mass ratio, respectively).

O 1st cycle, & 2nd cycle

Charge: 0.5 mA cm? to 0.02 V vs. Li/Li" followed
by the setting potential of 0.02 V vs. Li/Li" for 10
hours.

Discharge: 0.5 mA cm?® to 1.2 V vs. Li/Li".
Electrolyte: 1.0 mol dm® LiPFs / EC+DEC (1:1 in
vol. ratio).
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