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Figure S1. XRD patterns of NMA@AlOx samples prepared on basis of the different 

additional Al2O3 contents.  



 

Figure S2. TEM images of NMA@AlOx samples prepared on basis of the different 

additional Al2O3 contents. 

 

 

 

 

 

  



 

Figure S3. Charge and discharge curves of Na/NMA@AlOx cells based on the 

utilization of the different additional Al2O3 contents. 

 

 

  



 

 

Figure S4. XPS spectra of Mn-2p peaks of NMA@ AlOx with different etching time. 

Pristine, etching 5 min and etching 10 min (from down to top). 

  



 

Figure S5. XPS spectra of Mn-2p peaks of NMA with different etching time. Pristine, 

etching 5 min and etching 10 min (from down to top). 

  



 

Figure S6. XPS spectra of Al-2p peaks of NMA with different etching time. Pristine, 

etching 5 min and etching 10 min (from down to top). 

  



 

Figure S7. SEM images of NMA@AlOx (a) and NMA (b). 

  



 

Figure S8. HRTEM image (insert, FFT image and corresponding Bragg spots) (a) and 

TEM-EDS mappings (b) images of NMA. 

  



 

Figure S9. Charge-discharge curves of NMA at 20 mA g-1. 

  



 

Figure S10. First Charge-discharge curves of NMA@AlOx and NMA at 20 mA g-1 

(a) and dQ/dV versus voltage of NMA@AlOx and NMA cathodes at 20 mA g−1 (inset, 

partial enlarge curves) (b). 

  



 

Figure S11. TEM images of NMA@AlOx after cycled at -20 °C (a) and 60°C (b) 

(insert, SAED patterns). 

  



 

Figure S12. XRD patterns of initial NMO and NMO exposed at air for 1 min. 

  



 

Figure S13. TEM image (a) and XPS spectrum of the exposed NMA@AlOx sample. 

  



 

 

 

Figure S14. Modeling crystal structure diagram of crystalline Al2O3 (c-Al2O3) (a), 

crystalline AlO1.45 (c-AlO1.45) (b), amorphous Al2O3 (a-Al2O3) (c)and amorphous 

AlO1.45 (a-AlO1.45) (d). 

  



 

Figure S15. Charge density distribution images of crystalline Al2O3 (a, b), crystalline 

AlO1.45 (c, d), amorphous Al2O3 (e, f) and amorphous AlO1.45 (g, h). 

  



 

Figure S16. DOS curves of amorphous Al2O3 (a) and crystalline AlO1.45. 

  



 

Figure S17. Modeling diagram of Na+ diffusion. crystalline Al2O3 (c-Al2O3) (a), 

crystalline AlO1.45 (c-AlO1.45) (b), amorphous Al2O3 (a-Al2O3) (c)and amorphous 

AlO1.45 (a-AlO1.45) (d). 

  



Table S1. EIS Fitting results of NMA and NMA@AlOx at different temperatures 

T (C) 

NMA NMA@AlOx 

Rs () Rct () DNa+(cm2 s-1) Rs () Rct () DNa+(cm2 s-1) 

-20 3.575 2148 1.52110-15 2.557 324.6 1.95410-14 

25 2.379 685.5 2.03110-13 2.258 272 2.20710-13 

60 1.822 279.3 1.38610-13 1.441 141.3 1.27110-12 

  



Table S2. Tap-Density data of NMA and NMA@AlOx 

Item NMA NMA@AlOx 

RPM 250 rpm 250 rpm 

Tap-Density (g cm-3) 1.16 1.22 

Hausner Ratio 1.11 1.40 

Compression index 10.00 % 28.57 % 

  



Table S3. ICP results of Mn element on Na anode surface of different cells 

cells Mn contents (ppm) 

Na/NMA half cell 0.00 

250 th cycled Na/NMA half cell ~0.75 

Na/NMA@AlOx half cell 0.00 

250 th cycled Na/NMA@AlOx half cell 0.00 

 

  



Table S4 Comparison of this work and other related work in literatures 

 

Chemical formula 
Coating 

layer 

Specific 

capacity 

Practical/ 
Theoretical 

Rate Cycle T (C) Literature 

P2-Na2/3[Ni1/3Mn2/3]O2 
Al2O3 

12 nm 
164 mAh g

-1

 86.3 
160 mAh g

-1

60 mAh g
-1 

(C/20~10 C) 

200 cycles, 79.2 % 

（10 C） 
25 [1] 

P2-Na0.5Mn0.5Co0.5O2 
Al2O3 

3 nm 
154 mAh g

-1

 67.7% 
174 mAh g

-1

45 mAh g
-1 

(1/30 C~1/10 C) 

100 cycles, 80 %

（10/C） 
25 [2] 

P2–Na0.67MnO2 
Al2O3 

3 nm 
134 mAh g

-1

 78.3 % 
156 mAh g

-1

103 mAh g
-1 

(1/30 C~1/10 C) 

200 cycles, 74.1 % 
（0.1 C） 

25 [3] 

P2Na2/3[Ni1/3Mn2/3]O2 
CuO 

5 nm 
107 mAh g

-1

 56.3 % 
107 mAh g

-1

70 mAh g
-1 

(1/30 C~1/10 C) 

20 cycles, 48.6% 
（0.1 C） 

25 [4] 

P2-Na0.5Ni0.33Mn0.67O2 
MgO 

1.3 nm 
131 mAh g

-1

 68.9% 
131 mAh g

-1

51 mAh g
-1 

(1/30 C~1/10 C) 
100 cycles, 83 % 25 [5] 

Na[Ni0.5Mn0.5]O2 
MgO 

100 nm 
167 mAh g

-1

 87.9% 
167 mAh g

-1

100 mAh g
-1 

(1/30 C~1/10 C) 

200 cycles, 70 % 
（0.1 C） 

25 [6] 

Na0.67[Ni0.5Fe0.5]O2 
MgO 

10 nm 
187 mAh g

-1

 72.8% 
187 mAh g

-1

87 mAh g
-1

  
(12 mA g

-1

~480 mA g
-1

) 

100cycles，72 % 
（0.05 C） 

25 [7] 

NaMn0.6Al0.4O2 
AlOx 

5nm 
155 mAh g

-1

 98.1% 
155 mAh g

-1

104 mAh g
-1

  
(20 mA g

-1

~1000 mA g
-1

) 
250 cycles, 81 % -20~60 This work 
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