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Explore Li4Ti5O12-based anode materials for high-power lithium-ion batteries
Lithium-ion batteries (LIBs) are popular electrochemical devices nowadays. Due to
their unique merits in terms of high operating voltage, high energy density, low selfdischarge and absence of memory effects, they are widely used in portable electronic devices,
such as notebook PCs, mobile phones, tablets and digital cameras. Furthermore, to meet the
environmental concerns, their applications have been extended to electric vehicles (EVs) and
hybrid electrical vehicles (HEVs). However, the current LIBs are handicapped by several
critical disadvantages, such as low power density, short cycling life and poor safety.
Therefore, there is urgency to develop the LIBs with a high power density, good cyclic
stability and low cost in order to significantly penetrate the EVs/HEVs market. To achieve
this goal, Li4Ti5O12 (LTO) has been considered as promising anode material due to its high
working potential, safety and advanced cyclic stability. However, its electrochemical
performances are greatly limited by its intrinsically poor conductivity and overly high
working potential. To overcome these two limitations and thus improve the electrochemical
performances, several strategies, including crystal-structure modifying, compositing,
hierarchical particle structuring and combined ones, have been used to engineering. They are
able to enhance the electronic conductivity and Li+ ion diffusion coefficient in LTO particles,
improve the electrical conduction, decrease the LTO particle size, and/or lower the working
potential of LTO. The material structures, properties and electrochemical performances of the
prepared LTO-based materials have intensively and systematically been investigated. Several
promising LTO-based materials with high power density and good cyclic stability have been
obtained, thus may find their practical applications in EVs/HEVs.

