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Abstract : Structural volume change occurring on the Si-based anode battery materials during
alloying/dealloying with lithium is noticed to be a major drawback responsible for a limited
cycle life. Silicon monoxide has been reported to show relatively improved cycling performance
compared to Si-containing materials for rechargeable lithium batteries, due to the structural buff-
ering role of in-situ formed Li;O and lithium silicate during the reaction of silicon monoxide
and lithium. Here we report improved cycling ability of interfacially stabilized Si-SiO,-graphite
composite anode using silane-based electrolyte additive for rechargeable lithium batteries, which
includes low cost silicon dioxide for structural stabilization and graphite for enhanced conduc-
tivity.
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Fig. 1. Powder XRD patterns of (a) graphite, (b) Si, (c)
Si0,, and (d) Si-SiO,-graphite powders.
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Fig. 2. Raman spectrum of Si-SiO,-graphite powder.
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Fig. 3. Differential capacity (dQ/dV) plots of the lithium
cells with Si-SiO,-graphite electrode for the first cycle in

(a) the electrolyte of 1M LiPF¢/EC:EMC only and (b) the
electrolyte with 10 wt% TMYVS additive.
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Fig. 4. Discharge capacities (a) and Coulombic efficiencies
(b) of the lithium cells with Si-SiO,-graphite electrode
with and without TMVS electrolyte additive, as a function
of cycle number.
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