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Abstract: The carbon-doped monoclinic Liz;V,(PO,); materials were synthesized by carbothermal reduction method. The
crystal structures, morphologies and the electrochemical performances were characterized by XRD, SEM and
electrochemical measurement. The effects of different carbon sources, such as graphite, acetylene black and sucrose, on
the performance of as-synthesized cathode materials were investigated and the causes were also analyzed by impedance
spectra and SEM. The results show that the carbon source exerts a significant influence on the structures and
electrochemical properties of the materials. The material carbon-doped by sucrose has the best electrochemical
performance due to smaller particles and lower charge-transfer resistance. In the voltage range of 3.0-4.3 and 3.0-4.8 V,
the sample displays the initial capacity of 127.8 and 166.2 mA-h/g, respectively, and after 30 cycles, the discharge
capacities are 124.2 and 143.3 mA-h/g, respectively.
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Fig.1 XRD patterns of samples A, B and C
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Table 1 Lattice parameters and carbon contents of samples A,
Band C

Sample d/mnm D/nm x(C)%
A 0.366 112 10.10
B 0.367 99 9.57
C 0.367 98 4.01
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Fig.2 SEM images of Li;V,(POy); prepared with different
carbon sources: (a) Sample A; (b) Sample B; (¢) Sample C
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Fig.3 First charge/discharge curves of samples in different

charge/discharge voltage ranges: (a) 3.0-4.3 V; (b) 3.0-4.8 V
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Fig.4 Cycling performances of samples in different charge/

discharge voltage ranges: (a) 3.0-4.3 V; (b) 3.0-4.8 V
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Fig.5 Impedance spectra of samples
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