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Sb Doped O3 Type NaggNigsM ng3Tig-,0, Cathode Material for Na-ion Battery
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Abstract: Cycle stability and specific capacity of cathode materials for sodium ion batteries play an important role in
achieving their wide application. Based on the strategy of introducing specific heteroelements to optimize the
structural stability and specific capacity of cathode materials, O3-Na, oNig s .Mng;Ti;>Sb,0, (NMTSb,, x=0, 0.02, 0.04,
0.06) was prepared by a simple solid-state reaction method, and effects of Sb doping amount on the sodium storage
properties of NayoNigsMng3Tiy,0, cathode materials were investigated. The characterization results show that the
electrostatic repulsion force between oxygen atoms in the transition metal layer is reduced after Sb doping, while the
lattice spacing is expanded, which is conducive to deintercalation of Na'. Meanwhile, the strong electron
delocalization caused by Sb doping decreases energy of the whole system, leading to a stable structure, more
conducive to cyclic charging and discharging. The electrochemical test shows that initial discharge specific capacity of
undoped NMTSby is 122.8 mAh-g ' at 1C(240 mA-g '), and the capacity retention rate is only 41.5% after 200 cycles.
But initial discharge specific capacity of doped NMTSby4 is 135.2 mAh-g ™" at 1C, and the capacity retention rate is
up to 70% after 200 cycles. This study shows that Sb doped O3 type NagoNigsMng3Tiz,0, cathode material can
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significantly improve initial discharge specific capacity and capacity retention rate of sodium ion batteries. Our results

suggest that Sb doping strategy might be a useful approach for preparation of high stable sodium ion batteries. .

Key words: Sb doping; O3 type; cathode material; solid phase method; wide voltage; Na-ion battery
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Fig. 3 SEM images and EDS mappings of NMTSb, (a, b) and NMTSb o4 (¢, d)
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Colorful figures are available on website
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%& S1 O3-NMTSby (x=0, 0.02, 0.04, 0.06)HJ ICP-AES &£ R({LFit=tk)
TableS1 |1CP-AESresults of O3-NM T Sh, (x=0, 0.02, 0.04, 0.06) (Stoichiometric ratio)

Na Ni Mn Ti Sb

NMTSb, 0913 0.486 0.288 0.181 0
NMTSbyg o2 0.924 0.471 0.284 0.186 0.023
NMTSbyg o4 0.920 0.452 0.287 0.184 0.039
NMTSbyg 06 0.929 0.435 0.279 0.184 0.061

£ S2 NMTSby 1 NM T Sbg o, B RIS 5L
Table S2 Lattice parameters of materialswith NM T Shgand NM T Sbg o4

a/mm b/nm ¢/nm Vinm?® Ryp/% Ry/%

NMTSb, 0.29812 0.29812 1.600487 0.1232 4.92 5.53
NMTSby 04 0.29790 0.29790 1.608391 0.1236 5.65 6.32




