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Reduction and lithiation synthesis and properties of Ti-doped LiFePO,
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(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Ti-doped precursors (FePO42H,0) were prepared by co-precipitation method. Olivine-type LiFePO, were
synthesized by sintering the LiFePO, precursor-mixtures which were obtained via reduction and lithiation of FePO4-2H,0
at room temperature. The samples were characterized by scanning electron microscopy, X-ray diffractometry and
electrochemical charge and discharge tests. Effects of Ti-doping and sintering temperature on physical and
electrochemical performance of LiFePO, were investigated. The results show that the Ti-doped sample sintered at 600 ‘C

has excellent electrochemical performance. Its initial discharge capacities are 150, 130 and 125 mA-h/g at 0.1C, 1C and

2C rates, respectively, and no capacity fading is found after 40 cycles.
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Fig.1 XRD patterns of doped and undoped LiFePO,



$292 T EA G R AR

2008 4F 6 H

R 1 BI5HRBI LiFePO, 15 I 25O SRR 42
Table 1 Lattice parameters and crystallite size of doped and
undoped LiFePO,

Lattice parameters Crystallite
Samples size
amm  bmm  c¢nm  V/inm® Dy3/nm

Undoping 1.0322 0.6002 0.4695 0.290 9 46.3

Doping 1.0317 0.6000 0.4693 0.2905 44.1
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Fig.2 XRD patterns of Ti-doped LiFePO, synthesized at
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different sintering temperatures
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Fig.3 SEM images of doped and undoped LiFePOy:

(a) Undoping; (b) Doping
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B 4 RFENREE T4 R Ti 4% LiFePO, 1) SEM [

Fig.4 SEM images of Ti-doped LiFePO, synthesized at
different sintering temperatures: (a) 550 C; (b) 600 C;
(c) 650 C
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Fig.5 Nyquist plots of doped and undoped LiFePO,
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Fig.7 Cycling performance of doped and undoped LiFePO, at
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Fig.8  Initial discharge curves at 1C rate and cycling
performance of Ti-doped LiFePO, synthesized at different

sintering temperatures
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