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Synthesis and electrochemical performance of Na( Mn, ,Fe, ,Ni, ;,;Mg, ,s) O,

as cathode materials for sodium ion batteries
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Abstract: Na(Mn, , Fe,,Ni,,) O, and Na(Mn,, Fe, , Ni, 35 Mg, os ) O, are synthesized by a sol-gel method and
used as cathode materials for sodium ion batteries. The morphology, structure and electrochemical performances of the
samples are investigated by scanning electron microscope, X-ray diffraction and charge-discharge test. The results
manifeste that the O3-type structure remains unchanged after substitution. The magnesium-substituted sample ,Na( Mn, ,
Fey , Nig 35 Mg, o5 ) O, , exhibits improved capacity retention and rate performance at the price of the initial reversible
capacity. The initial discharge capacity is 125.6 mAh/g and the capacity retention is 91.3% after 50 cycles at the
current density of 10 mA/g. Even at a high discharge rate of 1 C,it still delivers a discharge capacity of 90. 1 mAh/g.
Electrochemical Impedance Spectroscopy ( EIS) measurements demonstrate that the charge transfer resistance of Na
(Mn, ,Fe, ,Nij s Mg, os ) O, is smaller than the pristine sample.
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