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Structural and Electrochemical Characteristics of Li, K, Ti;O,
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Abstract: The spinel Li,Ti;0,, and K-doped Li, K, Tis0p, (x=0.02, 0.04, 0.06) were prepared by a solid state reaction. X-
ray powder diffraction (XRD), scanning electronic microscopy (SEM) and Brunau-Emmertt-Teller (BET) were employed to
characterize the synthesized materials. The results indicated that K-doping did not affect the synthesis of the cubic spinel
Li,Tis0p,. Furthermore, the K-doping did not change the electrochemical reaction process of LifTisO. The K-doped
Li, K.Tis0y, (x=0.02, 0.04, 0.06) had smaller particle size, larger specific surface area and hole cubage than the pristine
Li,Ti504, without K doping. An appropriate amount of K doping was favorable to the electrochemical performances, and in
particular the rate capability of Li,TisO,. However, a high amount of Zr-doping was adverse. The research suggested that
Liz06KowTi501, exhibited a relatively good rate capability and cycling stability. At the charge-discharge rate of 0.5C, 3.0C
and 5.0C, its discharge capacities were 161, 138 and 121 mAh-g™, respectively. After 200 cycles at 3.0C, its discharge
capacity remained at 137 mAh-g™.
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Fig.2 Enlarged (111) peaks of synthesized Li, K, Ti;0,,
(x=0, 0.02, 0.04, 0.06) samples
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Table 1 Lattice parameters of synthesized Li, K, Ti;O,,

(x=0, 0.02, 0.04, 0.06) samples

Sample Lattice parameter / nm
Li;Tis0y, 83.61
Li3 K000 Ti5012 83.73
Liz06K00:Ti501 83.83
LizoKogel'isO1 83.91
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Fig.3 SEM images of Li, KTisO0,, (x=0, 0.02, 0.04, 0.06)

samples
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Table 2 BET surface area and hole cubage of
synthesized Li, K, Ti;O,, (x=0, 0.02, 0.04,

0.06)

Sample Sy / (m*+g”)  Hole cubage / (cm*+g)
LiiTis0,, 4977 0.009 03
LisosKooTisO 5328 0.012 73
LizocKooTisO 5.656 0.013 04
LizoeKonTisO 1 6.032 0.014 38
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Fig.4 Ac impedance spectra of the Li, [K.TisO, (x=0,
0.02, 0.04, 0.06) electrodes at the voltage of
1.55 V (vs Li"/Li)
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Table 3 Impedance parameters of the Li, K, Ti;Oy, (x=0, 0.02, 0.04, 0.06) electrodes

Sample R.1Q R./Q o,/ (Q-em?-s) D/ (cm?-s™)
Li,Ti50,, 2.399 70.70 29.56 1.642x10™"
Liz08K000T150 12 2.560 53.36 21.22 3.187x10™"
Liz 06K 1501, 1.915 36.72 20.72 3.342x10™"
Liz 04K Tis0™ 2.584 76.45 34.14 1.231x10™
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Fig.6  Cyclic voltammograms of the Li, K, Ti;0,, (x=0,
0.02, 0.04, 0.06) electrodes
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Table 4 Potential differences between anodic and cathodic peaks for the Li, K, Ti;O,, (x=0, 0.02, 0.04, 0.06) electrodes

Sample Anodic peak / 'V Cathodic peak / V Difference between anodic and cathodic peak / V
Li,Tis0p 1.745 1.450 0.295
Liz K002 T150 12 1.713 1.477 0.236
Lis 06K T1501 1.677 1.491 0.186
LisaiKoeT1501 1.767 1.423 0.344
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