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Effect of Calcination Temperature on Microstructure and Electrochemical Performance of
TiO, Nanotube Arrays Anode for Lithium-ion Battery

MENG Ruijin, HOU Hongying®, LIU Xianxi?, DUAN Jixiang®, LIU Song*
(1. Faculty of Material Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China;
2. Faculty of Mechanic and Electronic Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: Three dimensional ordered TiO, nanotube arrays were prepared by anodization and calcined at 450, 600, 650 and 700 C
for 2 h, respectively. The effect of calcination temperature on the micro-structure and morphology of as-prepared TiO, nanotube
arrays was studied in terms of X-ray diffraction, scanning electron microscopy and energy dispersive X-ray spectroscopy.
Furthermore, the effect of calcination temperature on electrochemical performances of TiO, nanotube arrays was investigated in terms
of charge/discharge performance, cyclic voltammograms and cycle stability by using Li foil as the reference electrode and counter
electrode. The results showed that anatase phase dominated at 450 ‘C, and with the increase of the calcination temperature, the rutile
phase increased gradually and became into the main phase at 700 “C finally; initial damage at 650 ‘C and collapse at 700 C of
nanotubes morphology can be observed. When TiO, nanotube arrays were used as anode active materials of Li-ion battery, the
discharge capacity gradually decreased with the increase of the calcination temperature. However, all TiO, nanotube arrays exhibited
satisfactory cycle stability.
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Fig. 1 Top view SEM image and EDX spectrum of TiO, nanotube sintered at different temperatures
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Fig. 2 XRD patterns of TiO, nanotube arrays calcined at
different temperatures for 2h
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Fig. 3 Charge-discharge curves of TiO, nanotube arrays calcined
at different temperatures
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Table 1 Discharge capacity of titania nanotube arrays
calcined at different temperatures
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Fig. 4 Cyclic voltammetry curve of titania nanotube arrays
calcined at 450, 600, 650 and 700 C
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