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Study on Electrochemical Property of Lithium Titanate Electrode Coated with Ti,C,T,

LIU Jingjing', YUAN Zhicheng’*
(1. Shangqiu Professional Training College, Shangqiu 476000, China; 2. Tongji University, Shanghai 200092, China)

Abstract: To improve the electrical conductivity and rate performance of lithium titanate (LTO) electrodes, LTO
composite electrodes coated with different mass fractions of MXene (Ti,C,T,) were prepared by combining chemical vapor
deposition (CVD) with surface grafting modification. X-ray diffraction (XRD) and field emission transmission electron
microscopy (TEM) results showed that MXene uniformly coated the LTO particle surfaces as two-dimensional sheets
without altering the spinel phase structure, while simultaneously constructing a continuous conductive network. Post-
cycling scanning electron microscopy (SEM) morphology revealed that MXene coating significantly inhibited particle
cracking and enhanced structural integrity. Thermogravimetric (TG) analysis showed that the coating effectively
suppressed the stepwise thermal decomposition of LTO and increased the residual mass. Thermal runaway (TR) analysis
indicated that the coating lowered the initial decomposition temperature of the material. Electrochemical test results
demonstrated that the LTO composite electrode with 4% MXene coating exhibited the best overall performance, with its
charge transfer resistance (R,) reduced from 158.22 Q to 86.31 Q, lithium-ion diffusion coefficient (D) increased to
4.56x10"° cm?/s, and coulombic efficiency (CE) improved to 63.91%. The capacity retention reached 94.07% at 1.0 C,
significantly higher than the 69.95% of the uncoated sample. MXene coating significantly enhanced the cycling stability
and rate performance. By constructing stable electron/ion synergistic transport channels and enhancing interfacial bonding,
MXene coating achieved comprehensive optimization of LTO electrodes in terms of structural stability, conductivity, and
cycling performance. The study provides new insights for the design of high-performance anode materials in high-power
lithium-ion batteries.
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