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Synthesis and electrochemical performance of NaVi- . Cr: POsF
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(College of Chemistry, Xiangtan University, Xiangtan 411105, China)

Abstract: NaVi_,Cr.POsF(x= 0, 0.04, 0.08) doped with Cr used for cathode of sodium-ion batteries was pre-
pared by the high temperature solid-phase method. The structure and morphology of cathode materials were charac-
terized by Flourierinfrared spectra ( FT-IR), X-ray diffractometer ( XRD) and scanning electron microscope
(SEM) . The effects of the Cr doping on the crystal structure, charge discharge curves and cycle performances im-
provement of materials were analyzed. The results show that the as-prepared Cr-doped materials have better cycle
stability characterization than the undoped one, the initial reversible capacity of 83.3 mA * h/ g can be obtained, and

the first efficiency reaches about 90.3%, and the capacity retention is still 91. 4% after 20 cycles.
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Fig. 1 FT-IR spectra of NaVi-,Cr. PO4F
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Table 1 Lattice parameters of samples

Sample a/ nm b/ nm ¢/ nm o (°) B/ (%) v/ (%)
NaVPOF 1.273 0. 638 0.895 90. 00 102. 31 90. 00
NaV .96 Cro.0s PO4 F 1.260 0.598 0.893 90. 00 100. 07 90. 00
NaVo.92Cro. 08 PO4F 1.220 0.563 0. 889 90. 00 99.92 90. 00
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Fig. 3 SEM images of samples with different Cr doped amount
(a) —NaVPO4F; (b) —NaVo.96Cro04PO4F; (¢) —NaVo.02Cro.0s PO4F
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Table 2 Charge discharge capacity and capacity retention rate of samples
First charee First Capacity Reversible Discharge Capacity
Cathode-material ﬁ; a(“it /g ’ discharge loss in efficiency in capacity at retention rate at
athiode matera A ?hl.y -1 capacity/ first cycle/ first cycle/ the 20th cycle/ the 20th cycle/
(m B (mA*heg ') (mA<he*g ! % (mA*heg ) %
NaVo.92Cro.0sPO4F 83.3 75.2 8.1 90.3 68. 8 91.4
NaVo.96Cro.04 PO4 F 93.3 82.6 10.7 88.5 67.9 82.2
NaVPOsF 106.9 87.7 19.2 82.0 64.5 73.5
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Fig. 5 Change curves of specific discharge capacity

with cycle numbers of samples
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