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Abstract — Li,Ti;O,, (LTO) is an anode material for lithium ion battery, and the cycle performance is very good. The
volume change of LTO during insertion and deinsertion of lithium ion is very small, so the cyclibility is very high. In
this experiment graphene and CNT was added to increase the low conductivity of LTO which is the weak point of LTO.
When graphene was located on the surface of LTO the conductivity did not increase so much because of the nano size
LTO. Addition of CNT increased the conductivity because of the formation of the conducting network between LTO
particle and the graphene. Carbon material addition was changed before and after the LTO manufacturing, and the
capacity and the cyclibility was compared.
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Fig. 1. TGA curve of formation of Li Ti;O,, from Li,CO; and TiO,
mixture.
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Fig. 3. SEM pictures (x30000) of (a) LTO/graphene/CNT, (b) LTO+graphene+CNT, (¢) New LTO+graphene+CNT, (d) Li Ti;O,,.
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Fig. 2. X-ray diffraction patterns of synthesized LTO/graphene/CNT,
LTO+graphene+CNT and New LTO+graphene+CNT.
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Fig. 4. Raman spectra of LiTisO,,/graphene/CNT, Li,TisO,,+
graphene+CNT and New Li TisO,+graphene+CNT.
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Fig. 5. AC impedance spectra of the Li TisO,,, LTO/graphene/CNT,
LTO+graphene+CNT and New LTO/graphene/CNT at the volt-
age of 1.56 V.
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Fig. 6. Electric conductivity of the Li,TisO,, and LTO/graphene/
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Fig. 8. Cycle performances of Li,Ti;O,,, LTO/graphene/CNT, LTO+
graphene+CNT, New LTO/graphene/CNT at different rates:
1st~3th cycles at 0.1 C, 4th~6th at 0.5 C, 7th~9th at 1 C, 10th~12th
at 2 C, 13th~15th at 5 C.
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Fig. 7. Charge and discharge curves of the (a) LTO/graphene/CNT, (b) LTO+graphene+CNT, (c) New LTO/graphene/CNT, (d) Li TisO,,.
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