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A Coalescence Mechanism for the Composite Cathode Material
xLiFePO4'yLi3V2(PO4)3
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Abstract: Composite cathode material xLiFePO, - yLi;V,(PO,); was obtained from wet chemical reduction and
lithiation method by using FePO, *xH,0, V,O;, NH,H,PO,, Li,CO, as raw materials and oxalic acid as reductant. X-ray
diffraction (XRD) results showed that the composite material contained olivine LiFePO, and monoclinic Li;V,(PO,);
phases. High resolution transmission electron microscopy (HRTEM), energy dispersive X-ray spectrometry (EDAX)
results indicated that some LiFePO, and Li;V,(PO,); in the composite material were doped by V and Fe, respectively,
and formed a solid solution. The valences of Fe and V doping in Li;V,(PO,); and LiFePO, are +2 and +3, respectively.
Charge and discharge tests showed that the synthesized composite material exhibited better electrochemical
performance than individual LiFePO, and Li;V,(PO,);. Cyclic voltammetry indicated the composite material showing
good lithium ions extraction/insertion property.
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*1 AR 5LiFePO, Li;V,(PO,); MRS
Table 1 Lattice parameters of the synthesized
material 5LiFeP0,°Li;V,(PO,);

Lattice parameters

Sample .
a/nm b/nm c¢/nm V/nm?*
LFP(pure) 1.033392 0.600914 0.469484 0.29154
LVPy(pure) 0.857662 1.190671 0.868620 0.88703
LFP(LFVP) 1.030525 0.599436 0.469276 0.28989

LVP(LFVP) 0.849628 1.212471 0.866493 0.89262

LFVP: 5LiFePO,*Li;Vy(PO,);; LFP: LiFePO,; LVP: Li;V,(PO,);
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Fig.2 HRTEM images of composite material 5LiFePO,-Li;V,(PO,);

(b) is high resolution image of (a).
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Fig.4 XPS spectra of composite material 5LiFeP0Q,-Li;V,(PO,);
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Fig.5 Charge/discharge curves (a) and cyclic voltammetry curves (b) of the composite material
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(a) charge capacity: 0.1C (14 mA - g™); discharge capacity: 1C (140 mA-g™); (b) sweep rate: 0.05 mV -s™'; sweep voltage: 2.5-4.5 V
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