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Effect of synthesis temperature on electrochemical performances of
LiFePO,/C composites
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Abstract: LiFePO,/C composites were synthesized by one-step solid-state reaction using FePO4 and Li,CO; as raw
materials and polypropylene as reductive agent and carbon source. The effect of synthesis temperature on the
electrochemical performances of LiFePO,/C composites was studied. The microstructure, morphology of the products
and the structure of carbon were characterized by X-ray diffractometry (XRD), scanning electron microscopy (SEM) and
Raman microprobe spectra. The electrochemical impedance spectroscopy (EIS) and charge-discharge test were used to
study their electrochemical performances. The results show that LiFePO,/C composites can be synthesized in the
temperature range from 600 to 750 ‘C. The size of the particle and the degree of graphitization increase with increasing
synthesis temperature. The size of LiFePO,/C composites synthesized at 600 ‘C for 8 h is about 100—500 nm, and it has
discharge capacities of 144.2 and 119 mA-h/g at 1 C and 5 C rates, respectively.
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Fig.3 SEM images of LiFePO,/C composites synthesized at different temperatures: (a) 600 C; (b) 650 C; (c) 700 C; (d) 750 C
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Fig.5 Electrochemical performances of LiFePO4/C synthesized at different temperatures: (a) Discharge voltage profiles at 0.1 C;

(b) Discharge voltage profiles at 1 C; (c) Discharge capacities in continuous cycling at various rates; (d) Discharge voltage profiles of

LiFePO,/C synthesized at 600 C at various rates
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Fig.6 EIS spectra of LiFePO,/C composites synthesized
at different temperatures after 13 cycles: (a) Bode plots;

(b) Nyquist plots
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