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Abstract: Cathode composite material Na;V,(PO4);/C (NVP/C) in aqueous Zn-ion batteries was
synthesized via high-temperature calcination of precursor Na;V,(PO,4); (NVP) prepared by spray drying
method, and the influence of calcination temperature and time on the performance of NVP/C were then
investigated. The structure and morphology of NVP/C were characterized by XRD, SEM and BET, while
the electrochemical activity of samples obtained were analyzed by cyclic voltammetry and charge and
discharge test. The results showed that pure NVP/C were obtained regardless calcination temperature and
time with no difference in its crystal structure as well. However, higher calcination temperature or longer
calcination time could lead to increase in particle size and rapid activity decline. Therefore, calcination
temperature 700 °C and calcination time 8 h were determined as the optimal NVP/C preparation conditions,
under which the sample (named as NVP/C-700-8) displayed more regular morphology, good crystallinity,
lower impedance and better ion diffusion ability, thus exhibited the best electrochemical performance with a
discharge specific capacity of 122.4 mA-h/g at 0.1 A/g. Moreover, the discharge specific capacity still
reached 103.9 mA-h/g after 200 cycles at 1.0 A/g.
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Fig. 1 XRD patterns of NVP/C synthesized at different
calcination temperature
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B Y Ty Iy e mn AR
oamm B bmm  Flcmm B v/mam?

NVP/C-700-6 0.87554 0.87554 2.18741 1.45214
NVP/C-700-8 0.87538 0.87538 2.18971 1.45212
NVP/C-700-10  0.87562 0.87562 2.18839 1.45321
NVP/C-700-12  0.87548 0.87548 2.18894 1.45339
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