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Electrochemical Lithium Storage of TiO,-B Nanotubes
before and after Supporting of Transition Metal Oxides

AN Li-Ping LI Guo-Ran HU Tao GAO Xue-Ping® SHEN Pan-Wen
(Institute of New Energy Material Chemistry, Nankai University, Tianjin 300071)

Abstract: The protonated titanate nanotubes were obtained by hydrothermal synthesis, and transition metal hy-
droxide (Co, Ni and Cu) nanoparticles were then supported on nanotubes. The transition metal oxide (Co, Ni and
Cu) nanoparticles supported on TiO,-B nanotubes were obtained subsequently after calcination at 300 °C in argon.
The obtained products were characterized by XRD, TEM and pore distribution. It is found that transition metal
oxide nanoparticles with poor crystallinity are attached to the surface of the TiO,-B nanotubes. The contents of
Co0, NiO and CuO in the TiOx-B nanotubes are 4.7wt%, 5.34wt% and 5.74wt% as determined from inductively
coupled plasma atom emission spectroscopy (ICP), respectively. The electrochemical lithium intercalation-
deintercalation of these nanotubes was studied by galvanostatic method, cyclic voltammetry (CV) and
electrochemical impedance spectra (EIS). The TiO,B nanotubes, supported with NiO and CuO nanoparticles,
exhibit the optimal cycle performance and high rate discharge capability, as compared with TiO»-B nanotubes. In
addition, it is also demonstrated that pseudocapacitive effect is dominant for all nanotubes and the charge transfer
resistance is decreased obviously for TiO,-B nanotubes with the supporting of NiO and CuO nanoparticles, which

is beneficial for the improvement of the high rate charge-discharge capability.
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Fig.1 TEM images of TiO,-B nanotubes before and after the supporting of transition metal oxides
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Fig.2 XRD patterns of TiO»-B nanotubes before and after

the supporting of transition metal oxides
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Fig.6  Cyclic voltammograms of TiO,-B nanotubes before and after the supporting of transition metal oxides at various scan rates
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