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Synthesis and electrochemical characteristics of
cathode materials Liz V2( POs) 3 for lithiunrion batteries
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Abstract: The cathode material Liz V2 ( PO4)3 was prepared by solid-state reaction of LiOH * H20, V:0s and
NH:H2PO4, with carbon as the reduction agent. The effects of reaction conditions such as temperature on the
structure were investigated by X-ray diffractrometry. The results show that the sample synthesized from the raw
materials with molar ratio of Li, V and P of 3. 2: 3 at 800 C for 24 h has a pure monoclinic crystal structure,
which derives a initial discharge specific capacity of 130 mA * h/g. After charged/ discharged at 0. 1 C rate for 20
cycles, the sample retaines a discharge specific capacity of 110 mA * h/g. XRD patterns show that it retains mono-
clinic crystal structure, but the intensity of diffraction declines sharply. Least square method was used to calculate
the unit-cell parameters of the sample before and after cycling, it is found that all of the parameters increase to some

extend, and the unit-cell volume increases by 0. 6% .
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Fig. 1 XRD patterns of samples synthesized
at various temperatures
(8) —650 C; (b) —700 C; (¢) —750 C;
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Fig.2 CV curves of samples at various scanning speed
(a) —0.1mV/s; (b) —0.2mV/s; (¢) —0.5mV/s; (d) —1.0mV/s
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Fig.3 CV curve of sample at
speed of 0. 1 mV/s

1 —First cycle;
2 —After higher scanning

speed then return to 0. 1 mV/s.
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Fig.4 First cycling curve of synthesized sample
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Fig. 5 Electrochemical performance of
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Fig. 6 Cycling performance of sample
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Table 1 Unit-cell parameters for sample
11
al bl o B Ce
Sample volume/
nm nm nm ) 8
mm
Before
. 1.2012 0. 858 0.8614 90.92 0.887784
cycling
After 120”‘ 1.2030 0.860 0.8633 90.896 0.893 153
cycle
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