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Development of anode materials using multinary Si-based alloys by computational
chemistry and gas-deposition

Sakaguchi, Hiroki
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To improve a poor cyclability of Si-based anodes for next-generation Li-ion
battery, we prepared composite electrodes consisted of Si and transition metal silicides (LaNixSi2-x),
and investigated their anode performances. By the formation of LaNixSi2-x solid solution, the high-rate
performance was improved under high charge-discharge current densities. As a result of the first
principle calculation for Li diffusion behavior in the silicides, it was found that the activation energy
of Li diffusion was reduced by about 0.1 eV because of the solid solution formation.
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Fig. 1 Dependence of discharge capacity on
charge-discharge cycling for GD-film electrodes of
LaNi,Si,../Si (x = 0-0.1).
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Fig. 2 Rate performances of LaNiSi,_, electrodes
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Fig. 3 (a) Schematic illustration of the diffusion path for
Liion in LaSi, from a low-energy site to its neighboring
site. (b) Changes in formation energies of Li, ,sLaSi, and
Lig psLaNig 55Si; 75 when Li migrates between adjacent
stable sites.
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