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According to the previous study, the graphene sacrificial template shows many 

advantages toward the fabrication of MnO2 pseudocapacitance materials, such as the 

templating process described in these study is much simpler than the conventional 

template methods. And the obtained samples show controllable structure with a high 

specific surface area.1,2 What is more, the layered structure and a high surface area 

make the graphene was reactive, and leading to the simultaneous complete 

replacement of the template by the corresponding materials.1,2

Fig. S1 (a and b) SEM and TEM images of the pristine graphene. (c) Photographs 

demonstrating the reaction between graphene and KMnO4 solution. (A) Purple color 

of the solution after the reaction without adding any amount of graphene. Color 

change of the solution from Purple color to black-brown suspension after the reaction 

for the (B) α+γ-MnO2, (C) δ-MnO2 and (D) α-MnO2 reaction systems. 
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Fig. S2 XPS spectra of the O 1s region for the (a) graphene, (b) α+γ-MnO2, (c) δ-

MnO2 and (d) α-MnO2 samples.

Fig. S3 (a) TEM images of the sample prepared when the amount ratio of graphene : 

KMnO4 =10 mg : 100 mg at 85 °C without adding any H2SO4. (b) The corresponding 

Raman spectra of the graphene and the as-prepared samples.

  Fig. S3a shows that the folded and wrinkled characters of graphene transformed to  

the obtained MnO2 sample (prepared when the amount ratio of graphene : KMnO4 

=10 mg : 100 mg at 85 °C without adding any H2SO4). The complete disappearance 
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of the D and G bands of graphene and the appearance of the peaks located at 630 cm-1 

can be observed in the raman spectra,which indicated the yield of pure MnO2 with the 

depletion of graphene (Fig.S3b).

Fig. S4 SEM image of the sample prepared when 10 mg graphene and 100 mg 

KMnO4 was used at 85 °C with (a) 500 μL H2SO4, (b) 5 mL H2SO4.
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