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Synthesis of in-situ carbon-coated LiFePQ, cathode
material by solid state reaction and its performance

CAO Yan-bing, DUAN Jian-guo, PENG Zhong-dong, DU Ke, HU Guo-rong

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: In-situ carbon-coated LiFePO, cathode material was prepared by ball-milling activation and subsequent solid
state reaction with LiH,PO, and FeC,0,2H,0 as starting materials, and polyvinyl alcohol (PVA) as carbon source. The
effects of synthetic temperature on the crystal structure, physical property and electrochemical performance of LiFePO,/C
composites were studied. The results show that 700 °C is the optimal synthetic temperature. Under this temperature, the
pyrolytic carbon forms an excellent nano conducting layer on the surface of LiFePO, particles. The discharge capacities
of the sample at 0.1C, 0.5C, 1C and 2C rate are 155.7, 150.1, 140.1 and 130 mA-h/g, respectively. The sample has a very

stable discharge plateau, mild polarization, preferable high rate performance between 0.1C and 2C rate which displays

good cyclic capability and higher reversible discharge specific capacity at 2C rate.
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Fig. 1 TGA—DSC curves of PVA(a) and LiFePO,/C

precursor(b) under Ar atmosphere
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Fig. 2 XRD patterns of olivine-type LiFePO, prepared at
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Fig. 3 SEM images of samples synthesized at different heating temperatures: (a) 500 “C; (b) 600 “C; (c) 700 C; (d) 800 'C
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Fig. 5 Cycling performance for samples synthesized at
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Fig. 6 TEM image of LiFePO,/C at 700 ‘C
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Fig. 7 Rate cycle curves of LiFePO,/C synthesized at 700 C
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