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Preparation of Si-Based Anode Active Materials for Next-Generation Lithium-lon
Batteries and Optimization of Electrode/lonic Liquid Electrolyte Interphase
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We synthesized anode active materials for lithium-ion batteries and
investigated their electrochemical performances. Ternary-silicide/Si composite electrodes exhibited
better cycle life compared to binary-silicide/Si electrodes. We optimized coating conditions of Ni-P

on Si particles, and then, the Ni-P/Si electrodes annealed at around 1173 K showed a superior
cycling performance. Additionally, a 100 ppm P-doped Si electrode exhibited longer cycle life in a
certain 1onic-liquid electrolyte compared to a Si-alone electrode. The Si layer thickness was not
solely proportional to the amount of Li-rich phase (LixSi, x = 2.00-3.75). As well as the amount,
the distribution of the phase should affect the increase in the Si layer thickness. When the Li-rich
hase is inhomogeneously distributed, a large local strain accumulates, and a dramatic increase in

the Si thickness should occur.
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