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Theoretical Studies on the Small Sized Lithium-silicon Clusters Si,Li (h=1-10)

WANG Zhi-Qiang, LEI Xue-Ling, WU Mu-Sheng, LIU Gang, XU Bo, OUYANG Chu-Ying

(College of Physics and Communication electronics, Jiangxi Normal University, Nanchang 330022, China)

Abstract: Theoretical studies on the structures, stabilities and electronic properties of SiLi (n=1-10) clusters were
carried out by the density functional theory (DFT). The results show that lithium atom prefers to stay at the surface of
cluster and likes to be adsorbed on the bridge site. The binding energies indicate that the stabilities of SipLi clusters can
be enhanced by adsorption of lithium atom. Additionally, lithium atom binding energies show that the interaction
between lithium atom and silicon cluster increases as decreasing the cluster size, which is an important factor for the
amorphization process upon lithiation of the silicon based anode materials for Li-ion batteries. The ionization potential,
electron affinity potential, chemical potential and energy gap of the Si;Li clusters all indicate that Si,Li and Si;Li are
easier to lose a electron to form cationic clusters.
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