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Synthesis and performance of Li;V,(PQO,)3/C with
different organic-water mixed solvents
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Abstract: The cathode material Li;V,(POy4);/C was synthesized by sol-gel method using organic and water as mixed
solvents. The structure, morphology and electrochemical performance of the synthesized cathode materials Li;V,(POy);/C
were studied by X-ray diffractometry (XRD), scanning electron microscopy (SEM), charge-discharge tests and cycle
voltammetry (CV). The results show that different solvents have no effect on the crystal structure of the samples, but
have great impact on the morphology of the particles. The sample prepared by using 1, 2-propylene glycol-water as the
mixed solvent has a flake-like and needle-like shape, it exhibits an initial discharge capacity of 132.89 mA-h/g at 0.1C
rate in the voltage range of 3.0—4.5 V; the initial discharge capacity is as high as 125.42 mA-h/g when discharging at 10C,
which keeps a capacity retention of 95.79% after the 700th cycle, indicating good rate and cycling performance; however,
it exhibits a bad rate performance in the voltage range of 3.0-4.8 V.
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Table 1 Carbon contents of different samples VLI B TC e LA, /D SR AR AEAS 52 AR A 1 i 28
Sample Solvent w(C)/% 25K,

A Pure water 187 ] 2 Fior SRR R AT LVPIC PR

B Ethanol-water 1.35 SEM f%. thIE 2 AT LA, ALK v (ke il p 7

C Ethylene glycol-water 1.74 EE % 10~15 um R, SRS L . T

D L 2propylenc glycolwater 181 LI £ ¥R A TR BB R0 S, 2K

B2 AFEHFHE ) LVP/C ff) SEM 1
Fig. 2 SEM images of LVP/C composites synthesized with different solvents: (a), (¢) Pure water; (b), (f) Ethanol-water; (c), (g)
Ethylene glycol-water; (d), (h) 1, 2-propylene glycol-water
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Fig. 3 Initial charge and discharge curves of LVP/C samples
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Fig. 4 Cycle performance of LVP/C samples at different rates
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