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Effect of Al-doping on structure and
eletrochemical performance of LiyTisO;

XIONG Xun-hui, WANG Zhi-xing, WU Ling, LI Xin-hai , WU Fei-xiang, GUO Hua-jun, PENG Wen-jie

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Anode materials LiyTisO;, and LizAl Tis— O»(x=0, 0.025, 0.05, 0.1, 0.2, 0.4) were prepared by solid-state
reaction using rutile TiO, and Li,CO; as the reactants. The crystalline structure, morphology, composition and
electrochemical properties of the as-prepared materials were characterized by XRD, SEM and half cell charge-discharge
testing and AC impedance. The results show that all of the prepared Li4Al, Tis_, O, keep the structure of spinel, however,
the particle size of samples with Al-doping increases in a certain extent and the appropriate amount of Al doping in
Li4TisO,, leads to obvious decrease in initial and the reversible specific capacity, but improves the cycling stability and
electrochemical polarization. In this study, LisAljsTis 97501, shows the best electrochemical performance and delivers
the first discharge specific capacity of 156.7mA-h/gat 0.1 C.
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Fig.1 XRD patterns of Li,Al,Tis.,O, doped with different amounts of Al
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Table 1 Lattice parameters of LizAl, Tis O ,(x=0, 0.025, 0.05,
0.1, 0.2, 0.4) samples

LisTis . ALLO}, a/nm
x=0 0.836 40
x=0.025 0.836 36
x=0.05 0.836 16
x=0.1 0.835 81
x=0.2 0.83570
x=0.4 0.83526
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Fig.2 SEM images of Li4Al, Tis. O, doped with different amounts of Al: (a) x=0; (b) x=0.025; (c) x=0.05; (d) x=0.1; (e) x=0.2; ()

x=0.4
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Fig.3 Initial charge-discharge curves (a) and cycle

performances (b) of LisTis ,Al,O, samples
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