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Preparation of high tap-density Li,TisO;, anode material with
two-step calcination process

GUO Zhi-hong, LI Jie, ZHANG Zhi-an, LAI Yan-qing

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

Abstract: LiyTisO,, anode materials were prepared by solid-state reactions with two-step calcination process using
Li,CO; and nano-TiO, as raw materials. The effects of ball-milling process and milling time on the performance of
Li4Tis0;, were investigated. The physical properties and electrochemical performance of Li,TisO,, were characterized by
XRD, SEM, tap density dosimeter, charge-discharge tester and electrochemical workstation, respectively. The results
show that ball-milling process can enhance the purity of products and obviously improve the tap-density and
electrochemical properties of LisTisO,. When the milling time is 2 h, the tap-density of LisTisOy, is 1.70 g/cm3 . The
initial discharge specific capacity at a current density of 0.1C is 174 mA-h/g, and 124.9 mA-h/g at 5C.
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Fig. 1 XRD patterns of Li TisO, synthesized by precursor

ball milled for different times
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Fig. 2 SEM images of samples ball-milled for different times: (a) 0 h; (b) 1 h; (¢) 2h; (d)3h;(e)4h; () 5h
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Table 1 Tap density of different samples ball-milled for

different times

Ball-milling time/h Tap density/(g-cm )

0 0.96
1 1.25
2 1.70
3 1.65
4 1.38
5 1.22
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Fig. 3 Initial charge and discharge curves of samples ball-

milled for different times at 0.1C
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Fig. 4 Initial charge and discharge curves of samples

ball-milled for different times at 5C
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Table 2 EIS simulation parameters of Li;TisO;,/Li half cells

t/h R,/Q R./Q
0 7.33 581.0
1 491 381.6
2 6.12 196.9
3 3.10 236.0
4 4.88 252.8
5 4.76 292.1
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