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Effect of S¢’* doping on lithium storage performance of Li,V,(PO,),/C
cathode material synthesized by carbothermal reduction method
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Abstract: In this paper, S¢’* doped Li,V,(PO,),/C cathode material was successfully prepared by carbo-
thermal reduction method. The effects of Sc’* doping amount on the structure, morphology and lithium
storage properties of Li,V,(PO,); were systematically investigated. Although Sc’* doping does not
change the lattice type of Li;V,(PO,);, it makes the lattice of Li;V,(PO,); expand and the unit cell
volume increase, which is beneficial to electron transport and Li* diffusion. In addition, Sc’* doping
makes irregular polygonal Li;V,(PO,), particles spheroidized and reduces the particle size. More import-
antly, the appropriate doping amount of Sc’* can significantly enhance the electronic conductivity and
Li" diffusion coefficient of Li;V,(PO,); cathode material. Benefiting from the appropriate S¢’* doping
amount, carbon coating and porous structure, Li;V,4sSc,,5(PO,),/C samples possess superior lithium
storage properties. The initial discharge specific capacity is 84.8 mAh/g at 10 C rate, and the capacity
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retention rate is as high as 93.5 % after 100 cycles.

Key words: Li,V,(PO,);, S¢’* doping, carbothermal reduction method, lithium storage properties, dis-

charge specific capacity
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Table 1 Refined lattice parameters of monoclinic Li;V,_Sc,(PO,);/C materials and the corresponding unit-cell volumes (a, b,
cand f : unit-cell parameters of the monoclinic system; V : volume of unit-cell)

FEf a /nm b /nm ¢ /nm p/° v mm’
Li,V,(PO,),/C 0.860 1 0.859 5 1.203 90.55 0.889 6
Li5V, 0S¢ 05(PO,)5/C 0.860 8 0.860 2 1.203 90.52 0.891 0
Li;V, 45Sc,,15(PO,)/C 0.8613 0.860 7 1.205 90.51 0.893 1
L1V, 4Sc,20(PO,)5/C 0.862 1 0.8617 1.206 90.48 0.895 6
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