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Abstract

NazV2(PO4)s (NVP) material is a polyanionic phosphate-like material that is structurally stable,
safe, has a high operating voltage and has an excellent structure. These advantages contribute to
the fast migration of sodium ions compared with other electrode materials, which makes it a very
promising anode material for sodium-ion batteries. However, the conductivity of NVP material
has some defects, which leads to its multiplicity performance and cycle life not being excellent
enough. We used ion doping modification method for NVP material to enhance its electrochemi-
cal performance. In this study, using the modification idea of co-doping with K and Co elements,
Ko.1Naz.95V1.95C00.05(P04)3 material was successfully prepared as the anode material for sodium-ion
batteries using sol-gel method. Characterization and electrochemical analysis of the material
showed that the material had a high specific capacity of 107.5 mA-h/g at 1 C current density, which
was higher than that of NVP [99.2 mA-h/g at 1 C], and still maintained 70.41% capacity after 500
cycles. By doping some K+ and Co?* to Nal and V3+ sites, respectively, the cell volume was enlarged
to accelerate Na* transfer to improve the electrochemical performance of the material.
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Figure 1. Preparation process of Kq;1C0gs-NVP
E 1. K0‘1C00‘05-NVP E"]*U%iﬁ*ﬁi
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Figure 2. XRD patterns of NVP and K ;C0gg5-NVP
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Table 1. Lattice parameters of NVP and K ;C0gg5-NVP
%% 1. NVP 0 Ky 1C0g05-NVP HISRIR S

pEST A =b/nm c/nm v/inm?®
NVP 8.726 21.804 143.368
K0.1C0g05-NVP 8.733 21.861 144,796
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Figure 3. SEM images of NVP (a, c) and Kq1C005-NVP (b, d)
& 3. NVP (a, ¢)5 Kg1C0g0s-NVP (b, d)#J SEM
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Figure 4. Cyclic performance curves of NVP and K ;C0g0s-NVP at 0.1 C current density (a) and rate performance graphs
of NVP and NVP and K 1C0g o5-NVP (b)
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