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Figure S1. TEM images of β-MnO2 precursors obtained via hydrothermal reaction at 160 oC 

for different times: (a) 1 h, (b) 5 h and (c,d) 10 h.
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Figure S2. SEM images of β-MnO2 precursors: (a) 1D tubular structured β-MnO2 is obtained 

when the molar ratio of MnSO4 and NaClO3 is 1:2, at 160 oC for 10 h. (b) the red arrows 

highlight the hollow interior structure of 1D tubular structured β-MnO2 at high magnification. 

β-MnO2 precursors obtained via (c) 140 oC for 10 h, and (d) 180 oC for 10 h of hydrothermal 

reaction. SEM images of the as-prepared (e) HS1, (f) HS2, (g) HS3. (h) SEM image of the as-

prepared HS0 sample magnified 10000 times. (i) SEM image of the as-prepared HS0 sample 

obtained at calcination temperature of 850 °C for 10h.
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Figure S3. The charge-discharge profiles of the HS0, HS0.5, HS1, HS2 and HS3 samples 

during first and second charge/discharge processes.
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Figure S4. The dQ/dV curves of the HS0, HS0.5, HS1, HS2 and HS3 samples during first 

and second charge/discharge processes.
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Figure S5. Discharge profiles of (a) HS0, (b) HS0.5, (c) HS1, (d) HS2 and (e) HS3 samples 

corresponding to the rate capabilities between 4.8-2 V verus Li/Li +. Every third cycle 

conducted in each rate is shown.
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