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TableS1 Crystallographic data obtained from Rietveld Refinements of NFM, NFMT, 
NFMS and NFMTS.

TableS2 Atom occupancy parameters obtained from Rietveld Refinements of NFM, 
NFMT, NFMS and NFMTS.
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Figure S1 XRD pattern of NFM, NFMS, NFMT and NFMTS



Figure S2 XRD pattern and Rietveld refinement profile of NFMT and NFMS

Figure S3 SEM images of NFMT and NFMS

Figure S4. TEM images of NFM and NFMTS
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Figure S5. XPS spectrum of NFM and NFMTS

TableS3 Cycle performance of NFM, NFMT, NFMS and NFMTS.

NFM NFMT NFMS NFMTS

Initial specific capacity 
(mAh·g−1) 134.4 144.4 109.9 122.0

Specific capacity after 
200 cycles (mAh·g−1) 63.4 71.7 64.2 92.5

Capacity retention (%) 47.2 49.6 58.5 76.0

TableS4 The comparative specific capacity of previously reported various modified NFM 
electrodes and NFMTS.

Discharge specific 
capacity at 0.1C (mAh·g−1)

Workin
g 

Voltage 
(V)

References

NaNi0.35Fe0.2Mn0.3Ti0.1Sb0.05O2 217.2 1.7-4.3 This work

NaNi1/3Fe1/3Mn1/3O2 160 1.9-4.2 44

NaLi0.05(Ni0.25Fe0.5Mn0.25)0.95O2 177 1.7-4.4 43

NaNi0.32Fe0.32Mn0.32Al0.02Cu0.02O2 140 2.0-4.0 45

NaNi0.2Fe0.2Mn0.2Co0.2Ti0.2O2 180 1.5-4.2 46

Na0.95Ni1/3Fe1/3Mn1/3O2 133.3 2.0-4.0 44

NaNi0.12Cu0.12Mg0.12Fe0.15Mn0.1Co0.15

Ti0.1Sn0.1Sb0.04O2
110 2.0-3.9 31

NaNi0.2Fe0.2Mn0.2Co0.2O2 177 1.9-4.3 47
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Figure S6. The charge and discharge curves of NFM and NFMTS cathodes at high 
voltage ranges of 1.7-4.3 V.

Figure S7. SEM images of NFM and NFMTS cathodes after 20 cycles



Figure S8. Schematic illustration of selected steps of GITT test for NFM and NFMTS 

with a charge/discharge time of 30 min and a relaxation time of 2 h.

GITT measurements were performed by charging at a current density of 0.1 C for 

30 min following a 120 min open circuit relaxation.  from GITT results is 𝐷𝑁𝑎 +

calculated by the following equation:

𝐷𝑁𝑎 +=
4

 𝜏(𝑚𝐵𝑉𝑀

𝑀𝐵𝑆 )2(Δ𝐸𝑆

Δ𝐸𝜏
)2                                           (𝑆1)

In the above equations, D represents the diffusion coefficient of Na+ in the cathode, 

VM (cm3 mol-1) denotes the molar volume, mB and MB refer to the molecular weight and 

relative molar weight of the cathode material. S represents the surface area of the 

electrode. τ represents the time duration of the applied current during galvanostatic 

intermittent titration. ΔES and ΔEτ represent the steady voltage state and the overall 



variation in battery voltage E during the current pulse, respectively.

Figure S9. Equivalent circuit diagram in EIS


