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Abstract

Abstract

With the widely application of lithium ion battery, Li and Co resources face the
problem of shortage. It is necessary to develop new electrochemical energy storage
systems by using the elements with high abundance. Firstly, we investigated the Mn,O3
anode material due to its high specific capacity. However, Mn.O3s presents a poor
conductivity and large volume changes during charge-discharge process. Herein, we
fabricated hierarchical spindle-like Mn,O3 to address these problem. Then, we studied
the NASICON structured NaszV2(POs)s cathode material of sodium ion battery. The
electrochemical properties of NasV2(POa)z are improved by the composing with CNT,
carbon coating and ion doping. The main results are shown as follows:

The spindle-like Mn2Oz were synthesized by a facile hydrothermal method
followed by calcination in air at 600 <C, wherein KMnQO4 was used as manganese source
and and L-tryptophan acted as a morphology controlling reagent. The spindle-like
Mn20s is densely packed with small particles with a diameter of 20~100 nm. There are
some pores on the surface of the material which increase the specific surface area. The
spindle-like Mn,O3 exhibited a good lithium ion storage property with 993.1 mAh g
at 400 mA g after 180 cycles and 823.8 mAh g at 800 mA g after 390 cycles. When
served as a sodium ion battery anode material, the spindle-like Mn.O3z material showed
an initial charge and discharge capacities of 92.5 mAh g™ and 166.6 mAh g™ at a current
density of 50 mA g. It only maintained 32.3 mAh g* after 100 cycles.

The NazV2(POs)z:@C (NVP/C) and NazV2(PO:)s@C@CNT (NVP/CNT)
materials were synthesized by solid-state method, in which the stearic acid and carbon
nanotube were used as carbon sources. The SEM results showed that the NVP/CNT
material has a uniform particle size distribution with a particle size of 1-4 pm, while the
NVP/C material has a larger particle size. The NVP/CNT material exhibited a better
electrochemical performance with a reversible capacity of 100 mAh g after 300 cycles
at 1 C. Then the influence of Co?* doping on the electrochemical properties of NVP
material were investigated. The results of XRD refinement showed that the Co?* doping
has little effect on the cell parameters of the materials. The NazV1.9Cog.1(PO4)3 exhibits
enhanced cycle performance and rate performance, with a reversible capacity of 97
mAh g after 180 cycles at 1 C and 65 mAh gt at 10 C.

Keywords: Li ion storage property, Na ion storage property, Mn2O3, NazV2(POa)3
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