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Preparation of MnO2 nanorods: 

MnO2 nanorods were prepared by a simple hydrothermal method. In a typical procedure, 8 

mmol MnSO4∙H2O and 8 mmol (NH4)2S2O8 were dissolved in 70 mL deionized water under 

continuous stirring for 30 min. And then transferred into a 100 mL Teflon-lined stainless steel 

autoclave and maintains at 140 ℃ for 12 h. Finally, the sample was collected after 

centrifugation with deionized water and ethanol, and then dried in vacuum oven with 60 oC for 

12 h. 



Figure S1. XRD patterns of (a) precursor MnO2@SiO2 nanorods and (b) the calcined 

intermediate sample Mn2SiO4@SiO2@C before silica removal (red line), the calcined 

MnO2@SiO2 (blue line)



Figure S2. FTIR spectrum of the calcined MnO2@SiO2 crystalline powders.



Figure S3. TGA-DSC curves of SMOH@C. A mass weight loss of ~7.51% can be observed 

from onset temperature to 200 ℃, which can be assigned to the removal of water as well as 

volatile residue. Subsequently, two obvious exothermic peaks can be observed and the total 

weight loss of ~25.9 % between 200 ℃ and 600 ℃, indicate the combustion of carbon shell.1,2 



Figure S4. FESEM images of as-prepared precursors (a) MnO2 nanorods, (b) core-shell 

MnO2@SiO2 nanorods.



Figure S5. FESEM image and corresponding EDS elemental mapping of Si, Mn, O, and C for 

Mn2SiO4@SiO2@C nanorods before silica removal.



Figure S6. TEM images of (a) MnO2@SiO2 core-shell nanorods, (b) Calcined 

Mn2SiO4@SiO2@C nanorod, (c) SMOH@C yolk-shell nanorods.



Figure S7. Long cycling life of MnO2, MnOX@C, and Mn2SiO4@SiO2@C at 4.0 A g-1.



Figure S8. Nyquist plots for SMOH@C before and after 300 cycles.
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