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Table S1. Stoichiometry from inductively coupled plasma-atomic emission spectrometry (ICP-AES)

results of NLFMO.

Elements  Content(mg/kg)  mol ratio

Na 14.70 0.59(7)
Li 0.81 0.10(3)
Fe 16.28 0.27(4)

Mn 36.30 0.61(8)




Table S2. Refined crystallographic parameters by Rietveld analysis for NLFMO. S.G. P63/mmc, a = b =

2.84(2) A, c=10.87(2) A, a = =90°, y = 120°, R,,=9.72%, x> = 0.6265.

Atom Site X y z Occupancy Uiso
Nal 2d 1/3 2/3 3/4 0.303(3) 2.3(3)
Na2 2b 0 0 1/4 0.297(2) 2.3(3)
Li 2a 0 0 0 0.114(1) 1

Fe 2a 0 0 0 0.268(8) 0.34(7)
Mn 2a 0 0 0 0.62 0.35(6)
O 4f 1/3 2/3 0.0872 1 0.89(88)

P63/mme:a=b=284208) A ¢=10.8722(4) A V=75.940(2) A’
R,=5.70%  R,,=9.72% GOF(3?) = 0.6265

Rietveld refinement was conducted using hexagonal space group P63/mm and by placing Mn, Fe, Li ions
in octahedral sites of the transition-metal layer and Na ions at the two trigonal prismatic sites in the
alkaline metal layer. The refinement shows excellent goodness of fit with this model (GOF(y?) = 0.6265),
which confirms the proposed structural model. The similar structural model was also reported in P2-

Na0,66Li0,18Feo,12Mn0,702 cathode material. [S1]



Table S3. Comparison of the electrochemical properties of layered cathode materials for sodium ion

batteries based on anionic redox.

Electrode materials Voltage Initial reversible Reference
range (V) capacity (mAh/g)
Li-doping P2-Nay ¢Liy,Mn 30, 2.0-4.6 162(0.067C) S2
P3-Nay¢Lip,Mny 0, 2.0-4.5 123(0.1C) S3
P2-Nay 7,Lig 24Mng 760, 1.5-4.5 270(0.05C) S4
P2-Nay ¢6Lig 15Feo 1.Mng ,0, 1.5-4.5 214(0.05C) S1
P2-Nay ¢6Lig 2R 750, 1.5-4.5 158(0.1C) S5
P2-Nay 75Lig Mg 0sAlg0sMng 0,  1.5-4.5 245(0.05C) S6
P2-Nay 7,Lig24Tip.1Mny 660, 1.5-4.5 194(0.05C) S7
Mg-doping P2-Na,;3Mg.2sMng 7,0, 2.0-4.5 150(0.1C) S8
P3-Na,;;Mg;;sMn,;0,. 1.5-4.5 225(0.1C) S9
P2-Nay;Mng ¢Nigo,Mg,0, 1.5-4.2 130(0.2C) S10
Zn-doping P2-Na,;[Zng 3Mny 710, 1.5-4.6 190(0.1C) S11
P2-Na,;3[(NigsZng5)o3Mng7]0,  2.3-4.6 103(0.1C) S12
Vacancy-doping  Na,;[Mng(Dun)17]02 1.5-4.4 220(0.1C) S13
P2-Nay 7§Nig23Mng 600, 2.0-4.5 138(0.1C) S14
Nayr—[017Mng-]0,) 1.5-4.7 200(0.05C) S15
P2-Na,sNi, sMn, 0, 1.5-4.5 228(0.05C) S16

P2-Nag ¢ Ctlg sMng 120, 2.0-45  104(0.1C) S17
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Figure S1. Average discharge voltage vs. cycle number plot of P2-NLFMO.

The average discharge voltages are plotted against cycle numbers and shown in Figure
S1. It can be seen that the average discharge voltage decreases from 2.7154 to 2.0774 V
(AE=0.638 V) with a voltage retention rate as 76.50% after 80 cycles for P2-

Nag¢Lig 11Fep27Mng ,0,, indicating a serious voltage decay.
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Figure S2. The charge and discharge voltage profiles with different current rate (0.1C-1C)

for P2-NLFMO in Na half-cells.

Figure S2 shows the charge and discharge voltage profiles with different current rate
(0.1C-1C) for P2-NLFMO in Na half-cells. It can be seen that the
Nag¢Lig 11Fep27Mng 6,0, electrode exhibits the average discharge voltage of 2.7154,
2.6888, 2.6872 and 2.6078 V at C/10, C/5, C/2 and 1C rates, respectively. The result
indicates that a severe voltage decay is the main factor leading to the poor rate capability

of P2-NLFMO.
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Figure S3. (a) Representative charge/discharge curves at 0.1C in the voltage range of
2.0-4.5 V, (b) Rate capability (0.1C-1C), (c) Charge/discharge capacity and Coulombic

efficiency as a function of cycle number.
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Figure S4. The capacity contributions of Fe redox, Mn redox and oxygen redox during

the initial two cycles.
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