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Fig. 1 XRD patterns of VPO,/C synthesized at 800 ‘C for
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Fig. 2 XRD patterns of samples formed for different sintering
time: (a) 1 h; (b) 2h; (¢c)3h;(d)4h
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3 LiVPO,F/C, xLizV,(PO4);-LiVPOF/C I LizV,(PO,4)/C E &R SEM 14
Fig.3 SEM images of LiVPO,F/C ((a), (b)), xLi;V,(PO,); LiVPOF/C ((c), (d)), LisVo(PO4):/C ((e), () composites
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Fig. 4 TEM image (a) and HRTEM image (b) of xLi;V,(POy,);-LiVPO4F/C composite
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Fig. 5 TG-DSC curves of xLi;V,(PO,); LiVPO,F/C composite
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Fig. 6 Charge-discharge curves (a) and cycle performances (b)
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Fig. 7 Charge-discharge curves and corresponding cycle performances of xLi;V,(POy4);LiVPOLF/C composite in voltage range of

3-4.7 V: (a) Charge-discharge curves at 0.2C; (b) Charge-discharge curves at 1C; (c¢) Cycle performance at 0.2C; (d) Cycle
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Fig. 9 Charge-discharge curves (a) and cycle performance (b)
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Preparation and lithium storage properties of
xLi;V,(PO,);-LiVPOLF/C composite cathode material

LI Shi, LIANG Shu-quan, CAO Xin-xin, LUO Zhi-gao, ZHOU lJiang

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: A two-step mechanical activation and carbon thermal reduction method was used to synthesize
xLi3V,(POy4);-LiVPOLF/C composite cathode material, using actylene black as carbon source. The crystal structure and
morphology were characterized by using XRD, SEM, and TEM techniques. In addition, the electrochemical
performances of the prepared materials were characterized by cyclic voltammetry (CV) and galvanostatic
charge/discharge tests. The results show that xLi;V,(PO,4);LiVPO4F/C composite cathode material has the advantages of
good cyclic stability of Li;V,(PO,); and the high energy density of LiVPO,F. Meanwhile, it makes up for the
shortcoming of the disappeared voltage platform of Li;V,(POy); cathode within 3—4.7 V. The cyclic stability of the
composite is good. The maximum value of discharge specific capacity is 119.7 mA-h/g under the rate of 1C which can
retain 97.5 mA-h/g after 300 cycles. The rate performance is excellent. The composite electrode delivers a high capacity
of 152 mA'h/g at 0.1C. When the current density increases to 8C, the electrode can still deliver a specific discharge
capacity of 100 mA-h/g.

Key words: lithium-ion battery; cathode material; carbothermal reduction method; xLi;V,(PO,);-LiVPO,F/C
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