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Fig.1 Schematic diagram of lithium ions occupying and transferring

paths in a unit cell (the black balls located in the tetrahedron
are lithium ions and the gray balls of the octahedron are
titanium ions; the part indicated by the bold arrow shares the

same face)l*?
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Fig.2 Occupation (a) and storage mechanism (b) of Li ions at different discharge voltages!!
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Table1 Selected results of Rietveld analyses of neutron diffraction data for LisTisO1, and LisgTisO1,°C !

Site Atom X y z B Occupancy
Li,TisO1: @=0.83764(4) nM, Rerag=3.1, $=1.42
8a Li 1/8 1/8 1/8 1.78(36)%¢ 1°
16d Li 1/2 1/2 1/2 1.78(36)%° 0.1667"
- Ti - - 0.88(11) 0.8333 0.8333"
32 0 0.264(1) 0.264(1) 0.264(1) 0.98(5) 1°
LisgTisO10: a:0.83733(4) nm, RBragg:2-7. S=1.31
8a Li 1/8 1/8 1/8 1.37(6)%° 0.71(2)
16¢c Li 0 0 0 1.25(6)%¢ 0.12(1)
16d Li 1/2 1/2 1/2 1.25(6)%¢ 0.1667°
- Ti - - 0.85(12) 0.8333" -
32 0 0.262(2) 0.262(2) 0.262(2) 0.80(2) 1°
48f Li 0.374(2) 1/8 1/8 1.37(6)%° 0.107(8)

SG: space group, Fd3m; x, y, z: fractional atomic coordinates; B: isotropic displacement parameters; S: goodness-of-fit indicator; 8a (1/8, 1/8, 1/8),

16c (0, 0, 0), 16d (1/2, 1/2, 1/2), 32e (X, X, X), 48f (x, 1/8, 1/8); b: fixed parameter
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Fig.3 Schematic diagrams of the mechanism of formation of oxygen vacancies (a) and change in the transmission distance of lithium ions from

8a to 16¢ caused by lithium ions occupation changes (b)
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Influence of Lithium-lon Occupation on Structure and Properties of LisTisO;

Wang Ying, He Baojia, Xing Yanfeng, Huang Bo, Zhang Hengyun
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: LisTisO12 has excellent structural stability and safety under fast charging and discharging conditions. Therefore, it is favored in the field
of new energy vehicles and energy storage. Numerous researchers have focused on Li ions intercalation process of lithium titanate, and the results
show that the discharge process is the external and all the lithium ions located at 8a position are transferred to 16c¢ position, and the capacity of
lithium titanate is limited by the number of lattice sites and reversible lithium ions involved in it. However, the unit cell structure of lithium titanate
suggests that there are more lattice sites that can accommodate lithium ions, Li ions can also locate in tetrahedral 48f sites, replace Ti atoms to
occupy the octahedral 16d sites, and reoccupy with 8a sites of the tetrahedron vacated after the phase transition. This review summarizes the Li
ions occupation in LisTisO1, after chemical or electrochemical treatment changes and influences in the preparation process or in the
finished products compared with the normal LTO discharge start and end. Meanwhile, the underlying mechanism between this change and effect
was analyzed.
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