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Abstract: Since the specific capacity of silicon monoxide anode material (SiO,) has nearly four times greater than that of graphite, it
is thus considered as the most promising next-generation anode material for full commercialization of Li-ion batteries. However, the
problem of low initial Coulomb efficiency (ICE) has long plagued the application of SIO,. Pre-lithiation can increase the ICE of SiO,
and improve the energy density of Li-ion battery systems, paving an effective way for the full-scale application of SIO,. This review
represented recent devel opment and application on SiO, anode pre-lithiation. The typical schemes and the corresponding effects were
described, and the reaction mechanisms, challenges, and potential solutions were given. In addition, the future development on
pre-lithiation technology was also prospected.
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(a) Schematic diagram of electrochemical pre-lithiation principle and circuit

(b) Schematic diagram of roll-to-roll continuous pre-lithiation process
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Fig. 2 Schematic diagram of electrochemical pre-lithiation principle and circuit and roll-to-roll continuous pre-lithiation process!
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(e) Different behaviors of Li,Si/Li,O composite and LicSi/Li,O composite remains stable under TEM electron beam irradiation (LiSi/Li,O Composite

under TEM electron beam)
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Fig.3 Characterizations of Li,Si/Li,O composite before and after pre-lithiation!®®
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(a) Cyclic voltammograms of naphthalene, biphenyl, and methylsubstituted
biphenylsin 0.5 mol/L LiPFg in DME solution with comparison of
differential capacity curves of the SiO, anode

(b) Correlation between measured redox potentia (Es2) of BP derivatives
and calculated LUMO energy

(c) Correlation between redox potential and ICE
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