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Electrochemical performance of LiFePO,/C cathode materials
synthesized by liquid-precipitation and polyol reduction route
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Abstract: Amorphous FePO,xH,O was prepared by liquid precipitation using FeSO,7H,O by-product of titanium
dioxide industry, and LiFePO,4 was synthesized by a polyol route under ordinary pressure without further calcinating or
inert gas protection. The effects of different polyols of EG, DEG and TEG on the phase composition and morphology
were investigated by X-ray diffraction(XRD), scanning electron microscope (SEM) and electrochemical analysis. The
results demonstrate that LiFePO, prepared by TEG shows the smallest diffusion rate of lithium ion, the smallest particle
size, the best crystalline integrity and the highest phase purity. The LiFePO, prepared by TEG has the first discharge
specific capacities of 148.8, 129.3 and 102.8 mA-h/g at 0.1C, 1C and 5C discharge rate and room temperature,
respectively. The improved first discharge specific capacity of its carbon-coating sample reaches 155.6, 139.9 and 112.2
mA-h/g at 0.1C, 1C and 5C, respectively, exhibiting a favorable capacity cycling maintenance.
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Fig. 1 FTIR spectrum of FePO,xH,O precursor
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Fig. 3 XRD patterns of LiFePO, samples S1, S2, S3 and S4
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Fig. 4 SEM images of LiFePO, samples prepared under different conditions: (a) Sample S1; (b) Sample S2; (c) Sample S3;

(d) Sample S4
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Table 1 Parameters of samples at different reaction times

Sampl Reaction Crystallinity/ A:i/::lraige y pH
P time/h % S SIZE alue
nm
Reaching
TO .. i Amorphous  Amorphous 7.5
boiling point

T1 2.5 74.52 18.5 7
T2 5 75.76 21.0 6
T3 7.5 76.22 21.8 6
S3 10 89.58 28.0 6

M
MW

10 20 30 40 50 60 70
20/(°)

5 SN TR SR AR ) XRD 1%

Fig. 5 XRD patterns of samples at different reaction times
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Fig. 7 Initial charge-discharge curves of different samples at
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Fig. 8 Initial discharge curves of LiFePO,4 samples S3 (a) and
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