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Tntﬁmd netion A key priority in the development and improving of the sodium-ion energy storage technology for
large-sCale appliCations is the heed to desigh eleCtrode materials whose electrochemicCal performance

iS |ess sensitive t0 ambient temperature. A Valid approach for |ayered lithium transition Developing of
metal oxides (Li,,xTM,..0O,) allowing tailoring of the electrochemiCal propertie sodium transition metal oxide as a

by modeling eleCtroniC ahd Crystal structures, is the replacement cathode material for sodium-ion battery
Of tranhsition (netals {l-e- TM = .CO’ Ni and Mn) with that is desighed tO Ooperate at elevated temperatures.
electrochemicCally Inactive 10ns , =

(such as Mgz, B,
A3+, etC.).

1. Synthesis

W p— PN

of Na,;sNiyxM8xMhy,,0, ) Ni Mg Mn
where 0 £ X £ 1/6 nominal  measured |nominal measured |nominal  measured
1. Freeze drying of pre-frozen in liquid nitrogen 0.0 0.50 0.49 0 0 0.50 0.51
_ _ 0.04 0.46 0.46 0.04 0.03 0.50 0.51
=t acetate salt sojutions of Na, NI, 0.08 0.42 0.42 0.08 0.07 0.50 0.51
Mg and Mn. 0.16 0.33 0.32 0.16 0.17 0.50 0.51

*For all samples, the sodium content is 0.67 + 0.0¢4.

Figure 1. XRD patterns of Na,;;Ni,sM8,.Mn,,0, and Rjetveld refinement.

N7 Table 2. LattiCce parameters of Na,;;Ni,..Mg,Mn,,,O, , 0 < X < 1/6.

x=0.16 X a, A c, A v, A3 Figure 2.
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» The Na,;Ni..M8,Mn,,O,oxides acquired a structure with three |ayered staCking sequence,
i.e. P3-type.

the line width of 1o // : > The preferential replacement of niCkel by maghesium is also supported by the EPR study.
the EPR signal for pristine ot 4/ e > The SAED and HR-TEM of NM-16 indicates that there iS hO lattiCe super-structure, which is
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Herein, We demonstrated firstly the elaboration of the oxide-based , 0.1002/batt 202%00157 > The composition of the surface film is dominated by the adsorption of the electrolyte ions. The
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desighed to Work at elevated temperatures. Through selective substitution of meries iz products, takes place in a low extent. This suggests a low reacCtivity of the IL, electrolyte towards the
Mg>* ions for Ni>* in the three layered oxide, P3-Na,;Niy,Mny,0,, the oxidation layered oxide. In comparison with 1L, electrolyte, NaPF.-based electrolyte has been shown to be highly
state of Ni ions, the CationiC distribution in the layers, the sodium intercCalation reactive, resulting in the formation of interface riCh on inorganic and organiC decomposition products.
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