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Synthesis and electrochemical performance of LiFePQO,/C by
homogeneous precipitation method
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Abstract: FePO4-xH,O precursor was synthesized by the homogenous precipitation method from FeSO,7H,0, H;PO,,
H,0, and urea. The influence of surfactant PEG on the morphology of FePO4,xH,O was studied. The LiFePO,/C
composites were synthesized with the as-prepared FePO,xH,0, Li,CO; and glucose as raw materials. The performance
of LiFePOy/C was characterized by XRD, SEM, cyclic voltammograms (CV), electrochemical performance and
electrochemical impedance spectroscopy (EIS) tests. The results show that FePO,xH,O synthesized without surfactant
PEG has spherical shape, but serious reunion phenomenon. The particles of FePO,xH,0 synthesized with surfactant PEG
disperse well and have polyhedron shape, the discharge specific capacity of LiFePO,/C is 151 mA-h/g at 0.1C, showing
good rate performance. The tap density reaches 1.44 g/cm’.
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Fig. 1 XRD patterns of FePO, after pretreatment
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Fig.2 SEM images of synthesized FePO4xH,0: (a) Synthesized
without PEG; (b) Synthesized with PEG
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B3 &k LiFePO/C [¥] SEM 14
Fig. 3 SEM images of synthesized LiFePO,/C: (a): LFPO—1;
(b) LFPO-2
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Table 1 Physical property parameters of samples

Sample Dsy/  Specific surface area/  Tap density/
No. pm (mz'gfl) (g'cm73)

LFPO-1 5.135 12.408 1.48

LFPO-2 4.439 13.206 1.44
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Fig. 4 First charge-discharge curves of LiFePO,/C at 0.1C
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Fig. 6 Discharge curves of LiFePOy/C synthesized with

surfactant PEG at different rates
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SRR 3.21 VI3.74 Vo FTLL, R¥SHNI PEG %
) LiFePO,/C A A IR iR Ve 1) ZEE LU VS N PEG J&
IR, BEBIRIN PEG #il#% (1) LiFePO,/C HA HIF )
CER %)) GENCI UL 8

BRI PEG 45 1 LiFePO,/C 4125 i v i,
BT AR IR B 8 B A 3 WKIGIE IR 2l
Mgk, 28 2 RIS A RIE SR ) ZE(E LA 1
U/, 33 R S A I BRI, 2R 3 RIS 20
2 R E LS, MR SE R LU AR T

0.8

1— 1st 3
0.6F 2— 2nd 1
3— 3rd 2
0.4r

0.2f

0_

Current/mA

—

-0.2

=0.41

-0. ' - " ' " " . .

3.4 26 28 3.0 32 34 3.6 3.8 40 42
Voltage/V

8 NI PEG JE il 1) LiFePOy/C G IR 22 1 25

Fig. 8 Cyclic voltammograms of LiFePO,/C synthesized with
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Fig. 9 EIS of samples LFPO—-1 and LFPO—2
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