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Preparation and Electrochemical Lithium Insertion of TiO, Nanotube Arrays

LIU Rong-Fang CHENG Fang-Yi TAO Zhan-Liang® CHEN Jun
(Key Laboratory of Advanced Energy Materials Chemistry of Ministry of Education, Nankai University, Tianjin 300071, China)

Abstract: This paper reports on the preparation of TiO, nanotube arrays and their electrochemical lithium insertion
properties. Anodization method is used to prepare self-organized TiO, nanotube arrays. The crystal structure,
morphologies, and electrochemical properties of the as-prepared TiO, nanotube arrays are characterized by X-ray
diffraction (XRD), sanning electron microscopy (SEM), galvanostatic change/discharge, cyclic voltammetric (CV),
and electrochemical impedance spectra (EIS). The results show that the TiO, nanotube arrays exhibit good cycle
performance, delivering an initial discharge capacity of 73.3 wAh-cm™ and 65.5 wAh -ecm™ after 100 cycles (with
the retention of 89.4%). The diffusion coefficient and apparent activation energies of lithium insertion in the TiO,

nanotube arrays are calculated to be 7.7x10” cm?+s™ and 58.4 kJ - mol™, respectively.
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(a) Ti substrate; (b) TiO, nanofilm layers before heat treatment;

(¢) TiO, nanofilm layers after annealing at 450 °C
Bl BRI TIO, 99K AR 2 1 XRD
Fig.1 XRD patterns of Ti substrate and TiO, nanofilm
layers
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Fig.2 SEM images of TiO, nanotube arrays film before and after heat treatment
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(a) Charge-discharge curves; (b) Cycle performance and coulomb efficiency
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Fig.3 Charge-discharge and cycle performance-coulomb efficiency curves of TiO, nanotube arrays
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(a) Aligned cross section after discharging; (b) Insert, top images after discharging; (c¢) Aligned cross section after charging
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Fig4 SEM image of TiO, nanotube arrays after 20" cycle
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Fig.5 Cyclic voltammograms of TiO, nanotube arrays at various scan rates (a) and the relationship of peak
current and square root of sweep rate (b)
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Fig.6  Electrochemical impedance spectra (EIS) of TiO, nanotube arrays (a) and In(7/R.)-1000/T curves (b)
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