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Preparation of sodium ion battery cathode material NaMn,;F e, :;Niy3;0, by
spray drying method and its modification
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Abstract: To prepare more homogeneous particles of NaMng3Fe(3Nigz0, (hereinafter referred to as NFM—-111), a spray so-
lution was prepared from nickel acetate tetrahydrate, iron citrate, manganese acetate tetrahydrate, sodium ac-
etate trihydrate and anhydrous citric acid, and the precursors were sprayed out by spray drying, pre—oxidized,
ball-milled and doped, and then cured at high temperature to obtain NFM111@Ti0,. The optimum calcination
temperature was selected by adjusting the calcination temperature. The effects of different calcination tempera-
tures on the cathode material were investigated by physical characterization and electrochemical testing. The re-
sults show that after pre—oxidation, ball milling and doping, the NFM111@Ti0,, the calcination temperature is
900 °C, and the first lap discharge ratio capacity of NFM111@Ti0, is 143.2 mA -h/g, and the capacity retention
rate is 86.8% after 100 cycles, and the layer spacing of the sample is increased at the calcination temperature of
900 °C, which in turn increases the sodium ion transport rate.
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Fig.1 XRD images of samples at different calcination

temperatures
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Tab.1 Atomic fraction of elements contained in the sample
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Fig.4 TEM images of NFM111@TiO,-900
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Fig.5 Charge—discharge curves of different samples
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Fig.8 Cyclic voltammetry curves of samples at different

calcination temperatures
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