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Figure S1. XRD patterns for the precursors of (a) after hydrothermal reaction and (b) after 

coprecipitation at room temperature. 

 

 

 

 

 

 



 

Figure S2. (a, b) EDX spectrum from SEM image of MnO@N-C. (Table inset i is the chemical 

composition of MnO@N-C.) 

 

 

 

 

 

 

 

 

 



 
Figure S3. CV curves of MnO electrode at 0.1 mV s−1.  

 

 
 

 

Figure S4. Nyquist plots of the MnO@N-C and MnO electrodes (a) before cycling, (b) after 50 cycles at 1 

A g−1. Insets is the corresponding equivalent circuit used.  



 

Figure S5. (a) SEM cross section of anode of Cu substrate before and after 50 cycles at 1 A g−1 : (a, c) 

MnO; (b, d) MnO@N-C. 

 

 

 

 

 

 

 

 

 

 

 

Table S1. Peak Cent, FWHM, crystallite sizes and d-spacing are obtained from XRD data. 

 

Sample Peak Cent FWHM 
Crystallite Size D 

(nm) 

Average 

D (nm) 

d -spacing 

(nm) 

MnO 

34.88233 0.16957 49.50411188 

44.2 

0.269281183 

40.50755 0.18159 46.41599663 0.237087855 

73.74196 0.16695 52.38827141 0.180295563 

MnO@N-

C 

34.9625 0.12551 66.88601072 

66.7 

0.268742063 

40.58301 0.12678 66.48664613 0.236723122 

58.71275 0.12826 66.874276 0.180206658 



 
 
 
Table S2. Rs and Rct based on the EIS fitting outcomes of MnO@N-C and MnO. 

 

 
 

 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 MnO@N-C MnO 

Rs (Fitted values) 2.13 2.18 

Rct (Fitted values) 75.65 180.00 

Rs (Fitted values) 

after 50 cycles 
3.77 3.08 

Rct (Fitted values) 

after 50 cycle 
9.09 14.81 



Table S3. Comparison of lithium storage performance between MnO@N-C and other reported MnO and 

N-doped C based electrodes. 
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Materials Preparation M
ethod 

Organic  
Reagent 

ICE 
(%) 

Current  
density 
(A g-1) 

Capacity  
(mAh g-1)  
after cycles 

Ref. 

3D ground
 moss shap
ed MnO@
N-C 

hydrothermal-
coprecipitation
-annealing 
 (600 oC) 

Tris-buffer (0.01 
M, pH=8.5),PDA 

72.1  0.1 808,80 This 
work 

73.2  1.0 563, 300 

3D MnO@
N-doped C 

Vacuum freeze
drying-calcinat
ion  
(700 oC) 

glucose (C6H12O6

), urea (CH4N2O) 
69  0.1 1037.0, 100 1 

 5.0 760.9, 500 

MnO/N- 
doped  
carbon  
nanosheets 

salt-templated- 
calcination 
 (800 oC) 

dicyandiamide  
(C2H4N4) 

 1 497, 100 2 

63  0.1 719，10 

MnO@NC 
composites 

coprecipitation
 -calcination 
 (400 oC) 

cpolyacrylonitril
e (PAN) , dimeth
ylformamide (D
MF) 

 0.1 998, 100 3 

 0.5 629, 500 

MnO@N-C
  
microcube 

coprecipitation
- 
annealing  
(700 oC) 

Tris-buffer  
(0.01 M, pH=8.5)
,PDA 

 0.1 1009, 10 4 

 5.0 576, 3500 

MnO@N-C
S-M 

coprecipitation
- 
annealing  
(900 oC) 

glucose (C6H12O6

), urea (CH4N2O) 
53.5 0.2 917, 190 5 

 1.0 650, 550 

NC/Co- 
MnO  
composites 

hydrothermal-
coprecipitation
- 
annealing  
(550 oC) 

2- 
Methylimidazol
e 
Polyvinylpyrroli
done (PVP) 

 0.2 ~1100, 120 6 

1D MnO@
N-doped 
C  
nanotubes 

hydrothermal-
coprecipitation
- 
annealing 
 (500 oC) 

Tris-buffer 
 (0.01 M, pH=8.5
),PDA 

74.2  0.1 980,10 7 
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