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ABSTRACT

Yttrium (Y) and niobium (Nb) doped spherical Li;TisO;, were synthesized to improve the energy density and electrochemical
properties of anode material. The synthesized crystal was Li TisO,, the particle size was less than 1 pum and the morphology was
spherical and well dispersed. The Y and Nb optimal doping amounts were 1 mol% and 0.5 mol%, respectively. The initial capacity
of the dopant dis charge and charge capacity were respectively 149mAh/g and 143 mAh/g and were significantly improved compared
to the undoped condition at 129 mAh/g. Also, the capacity retention of 0.2 C/5 C was 74% for each was improved to 94% and 89%.
It was consequently found that Y and Nb doping into the Li;TisO;, matrix reduces the polarization and resistance of the solid
electrolyte interface (SEI) layer during the electrochemical reaction.
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Fig. 1. SEM images of synthesiged Li;Tis, YO, sphere-like
particles: (a) non-doping and (b) 2 mol% doping.
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Fig. 2. X-ray diffraction patterns of synthesized Li;Tis_, Y (or Nb),O;, (a) 1,2 mol% Y doping and 0.5 mol% Nb doping Li;TisO1, (b)

extended (1 1 1) peaks.
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Table 1. Lattice Parameters Obtained Through the Rietveld Re-
finement of Synthesized Li;Tis. YO, (x=0, 0.005,
0.01 mol) Samples

Amount of Y Doping (mol%) a (A)
0 8.3538
1 8.3642
2 8.3728
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Fig. 3. CV curves of synthesized Li Tis., Y, Oy, (0, 1 mol%)
samples at a scan rate of 0.2 mV/s.
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Fig. 4. Rate capabllltles of the prepared (a) 0 mol% Li4TisO4,, (b) 1 mol% Y-doped Li;TisOy,, and (¢) 0.5 mol% Nb doped Li,TisO;,

samples at 0.2 to 5 C-rate.
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Fig. 5. EIS spectra of the synthesized Li;Tis YO, (0, 1 mol%)
samples at 1.5 V.
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