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ABSTRACT The precursors of Li4Ti5O12 were prepared by sol–gel method and the Li4Ti5O12 sam-
ples were synthesized by calcining. The structure and surface species of Li4Ti5O12 were characterized
by thermogravimetry(TG), X–ray diffraction(XRD), infrared spectroscopy (IR) and Raman spectroscopy.
The effects of the synthesis temperatures on the structure and species of Li4Ti5O12 were systematically
investigated. The results revealed that two types of TiO2 were formed and coexisted when the synthesis
temperature was below 650�, which adversely influenced the structure of Li4Ti5O12, and TiO2 gradually
disappeared after the synthesis temperature was above 650 �. Single–phase and pure Li4Ti5O12 with
excellent electrochemical performance was obtained after the sample was prepared at 800 � and kept
heated for 24 h.
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Fig.1 TG and DTG curves of precursor
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Fig.2 XRD patterns of samples calcined at different

temperatures for 24 h (•: anatase TiO2, ◦: ru-
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Fig.3 IR spectra samples calcined at different tem-

peratures
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Fig.4 Raman spectra samples calcined at different

temperatures
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Table 1 Raman active phonon and vibration sources for TiO2 and Li4Ti5O12

Position of peak/cm−1

Sample
A1g B1g A1g+B1g Eg T2g

TiO2
[15](P42/mmm) 610 448

TiO2
[16](I41/amd) 398 515 640

Li4Ti5O12
[17,18](Fd–3m) 659 425, 353
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Fig.5 Cyclic discharge curves of the first and second cycle of of samples calcined at different temperatures
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Table 2 Properties of cycling performance from Fig.5

Material

600 w 650 w 750 w 800 w

Charge capacity/(mAh/g) 88 169 170 191
First

Discharge capacity/(mAh/g) 33 140 146 169

Charge capacity/(mAh/g) 20 123 153 177
Second

Discharge capacity/(mAh/g) 19 115 144 165

Loss/% 77 27 10 7
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