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Synthesis of LiFePO,/C doped with Nb’* by reaction extrusion
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Abstract: Li,_s Nb,FePO,/C material was synthesized by reaction extrusion using LiOH-H,0, FeC,0,2H,0 and P,Os as
raw materials and niobium oxalate as additive. The effects of Nb>" content on the structure, morphology and
electrochemical properties were investigated by X-ray diffraction (XRD), scanning electron microscopy (SEM) analysis
and electrochemical tests. The results show that appropriately doping Nb®* can reduce the electrode polarization
effectively without serious effects on structure and morphology. Lig ¢7Nbg gosFePO,/C, exhibiting the best electrochemical
properties, has initial discharge capacities of 162.9, 148.9, 141.7 and 137.1 mA-h/g at 0.2C, 0.5C, 1C and 2C rate,

respectively, and the discharge capacities remain above 99% after 10 cycles.
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Fig. 1 XRD patterns of Li;—s,Nb,FePO,/C (x=0, 0.002, 0.004,
0.006, 0.008, 0.01)
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%z 1 Lij—s,Nb,FePOy/C(x=0, 0.002, 0.004, 0.006, 0.008)
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Table 1 Lattice parameters of Li,_5,Nb,FePO,/C (x=0, 0.002,
0.004, 0.006, 0.008)

Sample a/nm b/nm c¢/nm
LiFePO,/C 1.0333  0.6018  0.4692
Lij.99Nbyg gp2FePO,/C 1.0332  0.6017  0.4692
Liy 9sNbyg o4FePO,/C 1.0331  0.6010  0.4692
Lig.97Nby g0sFePO,/C 1.0327  0.6004  0.469 0
Lig.96Nby g0sFePO,/C 1.0323  0.5999  0.4689
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Fig. 2 SEM images of Li;_5NbFePO,/C
(x=0, 0.002, 0.004, 0.006, 0.008): (a)—x=0;
(b)—x=0.002; (c)—x=0.004; (d)—x=0.006;
(e)—x=0.008
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Fig. 3 CV curves of Li;—5Nb,FePO,/C at scan velocity of 0.2 mV/s
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Fig. 4
performance (b) of Li;—s,Nb,FePO,/C at 0.2C rate

Initial charge-discharge curves (a) and cycle
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