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Effect of glucose content on the lithium storage performance of
Li;V,(PO,),/C cathode materials prepared by sol-gel combustion method

Li Nali, Zhang Renjie
(College of Vanadium and Titanium, Panzhihua University, Panzhihua 617000, Sichuan, China)

Abstract: In this paper, submicrometer porous Li;V,(PO,); (LVP)/C composites with different carbon
contents were successfully prepared by a modified sol-gel combustion method by changing the amount
of glucose added. The effects of glucose addition on the structure, morphology and electrochemical
properties of LVP were systematically studied. Although the addition of glucose did not change the
crystal structure and lattice parameters of LVP, nanoneedle-like particles appeared in the samples with
glucose, which were beneficial to electron transport and Li" diffusion. With the increase of glucose con-
tent, the volume fraction of nanoneedle-like particles increased, thus improving the rate performance of
LVP/C cathode materials. The amorphous carbon generated by carbonization of glucose is evenly
coated on the surface of LVP particles, which improves the conductivity of the composites. The con-
ductivity increases with the increase of glucose content. However, excessive glucose addition will lead
to too thick carbon coating, which is not conducive to the transmission of Li’. Benefiting from the ap-
propriate amount of glucose addition, nanoneedle-like particles and porous structure, LVP/C-G15%
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sample has excellent lithium storage performance. It can still provide a discharge specific capacity of
75.1 mAh/g after 200 cycles at a high rate of 10 C, and the capacity retention rate is as high as 89.0%.

Key words: Li;V,(PO,),/C cathode materials, lithium storage properties, glucose addition, sol-gel com-

bustion method, carbon content
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Fig. 1 XRD diffraction patterns of LVP/C-Gx (x = 0, 5%,
10%, 15% and 20%) composites
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Table 1 Refined crystallographic parameters from XRD-
Rietveld for LVP/C materials with different gluc-
ose additions

R amm b/nm  c/mm B/(°) Vmm' R, /%

LVP/C-GO  0.8611 0.8605 1.205 90.56 0.8930 6.94
LVP/C-G5% 0.8610 0.8601 1205 90.54 0.8925 7.06
LVP/C-G10% 0.8611 0.8602 1.205 90.55 0.8926 6.89
LVP/C-G15% 0.8610 0.8604 1.205 90.53 0.8928 6.68

LVP/C-G20% 0.8610 0.8603 1.205 90.54 0.8926 6.53
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Fig. 4 (a) Galvanostatic charge-discharge curves, (b) Rate performance curves of LVP/C-Gx (x = 0, 10%, 15% and 20%)
samples, (c) Long-term cycling performance curves of LVP/C-G15% sample at 10 C
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*2 BRI FYEES EIS BERHTIME S 2R LVP/C-
Gx (x =0, 10%, 15% F1 20%) BRI HFEEHK
Table 2 The kinetic parameters of LVP/C-Gx (x = 0, 10%,
15% and 20%) electrodes obtained by fitting the
EIS data through the equivalent circuit

FE i R, /Q R./Q o (Qs™)
LVP/C-GO 1.684 498.1 129.1
LVP/C-G10% 1.634 371.1 79.11
LVP/C-G15% 1.254 318.7 21.91
LVP/C-G20% 1.331 271.0 46.05
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