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Abstract : Li;V,(PO,)s/carbon composite materials are synthesized from a sucrose-containing
precursor. Amorphous Liz;V,(POy);/C (a-LVP/C) and crystalline LizV,(PO,):/C (c-LVP/C) are
obtained by calcining at 600°C and 800°C, respectrively, and electrochemical performance as the
negative electrode for lithium secondary batteries is compared for two samples. The a-LVP
electrode shows much larger reversible capacity than ¢-LVP, which is ascribed to the spatial Li"
channels and flexible structure of amorphous material. In addition, this electrode shows an
excellent rate capability, which can be accounted for by the facilitated Li" diffusion through the
defect sites. The sloping voltage profile is another advantageous feature for easy SOC (state
of charge) estimation.
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Fig. 1. The x-ray diffraction (XRD) patterns of

Li;V,(PO4)3;/C composites according to heat treatment
temperature: (a); 800°C and (b); 600°C.
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Fig. 2. FE-SEM images: (a); c-LVP/C and (b); a-LVP/C
powder.
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Fig. 3. Voltage versus specific capacity profiles: (a); c-
LVP/C/Li and (b); a-LVP/C/Li cell. The cells were cycled
at 100 mA g ' in the voltage rage 0.01-3.0 V at 25°C.
Insets show the differential capacity plot of c-LVP/C/Li
and a-LVP/C/Li cell, respectively.
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Fig. 4. XRD patterns of c-LVP/C electrodes with a
variation in the state of charge (SOC). Voltage profile of c-
LVP/C during charge: (a); pristine, (b); 1.7V, (c); 0.4V, (d);
0.01 V, and discharge: (e); 0.9 V, (f); 1.8 V, and (g); 3.0 V.
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Fig. 5. V K-edge x-ray absorption spectroscopy data for c-
LVP/C: (a); Normalized XANES spectra forlithiationand
(b); de-lithiation process.
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