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Atorristic observation of the lithiation and delithiation behaviors of silicon nanowires using reactive

nolecular dynarrics simulations
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In this talk, we will discuss the mechanisits for the lithiation and ddlithiation of Si NVWs deterrrined using a
large-scale nolecular dynarrics (VD) sinmulation with a reactive force fidd (Reexd ). The ReaxdH- is
developed using results from first—principles calculations for various crystals and nmolecules. During the
lithiation process, Li ators penetrate into the lattices of the crystalline Si (6-Si) NWs preferentially along
the 0 1100 or 0 1120 direction, and then the c-Si changes into anorphous Li, Si G, Si) phases due to
the sinultaneous bresking of Si-Si bonds as a result of the tensile stresses between Si atorrs. Before the
conplete anorphization of the Si NWs, we observe the fomation of silicene-like structures in the NWs
that are eventually broken into low-eoordinated conponents, such as dunbbdls and isolated atorrs.
Additionally, during delithiation of Li,Si NWs, we observe the formration of a siall amount of ¢-Si nude in
the a-i,Si metrix below a corpaosition of Liy 4Si ~ Lip 5Si, ad we denonstrate that the two-phase
structure can be thermrodynamically more favorable than the singe—phase a—Li, Si.
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