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Preparation and lithium storage performance of
two-dimensional V,05 material
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Abstract: V,0s gel was prepared by sol-gel method with commercial V,05 powders and H,O, as raw materials. Then the
V,05 gel was diluted and freeze-dried to obtain V,0s precursor. The V,0s precursor was further treated at 450 °C in air
for 2 h to obtain orthorhombic V,0s sample. X-ray diffraction (XRD), thermogravimetric analysis (TGA), and field
emission scanning electron microscope (FESEM) analysis reveal that the precursor is V,05-nH,O powders with 2D sheet
structure, and after calcining in air the V,05nH,O powders change into 2D orthorhombic V,0s5 powders. Cyclic
voltammograms (CV), electrochemical impedance spectroscopy (EIS), and charge-discharge tests were performed to
study lithium ion diffusion coefficient, electrochemical reaction impedance, rate performance, and electrochemical
cycling stability of the V,0s sample. The results show that the lithium ion diffusion coefficient and electrochemical
reaction impedance are closely related to depth of discharge of the V,0s sample. The prepared 2D V,05 sample has good
rate performance and excellent electrochemical cycling stability.
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Fig. 1 XRD patterns of V,0s precursor before (a) and after (b)

calcining in air
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Fig. 2 TGA plot of V,0s precursor
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Fig. 3 FESEM images of V,0; precursors before (a) and after (b)

calcining in air
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Fig. 4 Rate performance curves (a) and charge/discharge curves (b) of V,0s samples electrode at various current densities, and

cycling performance curves of V,0s samples electrode at current density of 200 mA/g (c) and 500 mA/g (d), respectively (Inset

showing charge/discharge curves at various cycles)
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Fig. 5 CV curves of V,05 samples at various scan rates (a),
and relationship of peak current (i,) and square root of scan rate
(v'"}) for reduction peaks (b) and anodic peaks (c) (Symbols
and lines representing experimental data and fitted linear lines,

respectively)
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Table 1 Calculated values of lithium ion diffusion coefficient

for V,05 sample

Diffusion coefficient of

Stage description
Li*, D /(em?*s™)

Peak(O1) 1.828x 107"

Oxidation/charge ~ Peak(02) 1.149x 107"

Peak(03) 2.059x 107"

o Peak(R1) 1.816x 107"

Reduction/discharge 7”
Peak(R2) 2.649X 10
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