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Effects of Fe** sources on structure and properties of
LiFePO,/C prepared by carbothermal reduction method

ZHONG Mei-e, ZHOU Zhi-hui, ZHOU Zhen-tao

(College of Materials Science and Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: LiFePO,/C cathale material were synthesized by solid state-carbothermal reduction method using organic
(citrate ferric) and inorganic (Fe,O; or Fe;04) trivalent iron compounds as iron precursors and using the organic acid
radical in organic iron precursor as both reducing agent and carbon source. The influences of inorganic Fe*" sources on
the structures and performances of the material were investigated. The structure, morphology and electrochemical
properties of LiFePO,/C were analyzed by XRD, SEM and galvanostatic charge-discharge method, respectively. The
results indicate that the sample synthesized by Fe,O; has fine particle size, single crystal structure and excellent
electrochemical performances, the third discharge capacity remains 136 mA/h-g at 0.1C with almost no capacity fading
after 20 cycles. While the third discharge capacity of sample obtained from Fe;O, with large particle size and some
impurities is only 118 mA-h/g at 0.1C, with about 17% capacity fading after 20 cycles.
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Fig.1 XRD patterns of carbon-coated LiFePO, composites
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Fig.2 SEM images of carbon-coated LiFePO,/C composites:
(a) Sample a; (b) Sample b
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Table 1 Electrical conductivity and specific surface area of
carbon-coated LiFePO,

Mass Electrical Specific
Sample fraction of  conductivity/ surface area/
carbon/% (S-em™) (m*g™h
a 1.93 6.5X107° 6.173
b 1.93 1.5x107* 6.346
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Fig.3 Charge—discharge curves of LiFePO,/C composites

synthesized with different Fe** sources at 0.1C
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Fig.4  Cyclic voltammograms of LiFePO,C composites

synthesized with different Fe** sources
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Fig.5 Rate capabilities of LiFePO,/C composites synthesized
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