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Fig. S1.  TEM images of porous silica sheets on the graphene. The scale bar is 500 (a), 
200 (b), 100 (c), and 50 nm (d), respectively.
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Fig. S2.  TEM images of porous silica sheets on the graphene by CTAB as a surfactant.



Fig. S3.  HAADF-STEM mapping images of porous silica sheets on the graphene. 



Fig. S4. Different conditions (a) adding 100 % amount of the template (b) 50 % amount of 
the template (c) at 750 C under N2 (d) furfuryl alcohol as a carbon source instead of sucrose
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Fig. S5. (a) AFM topology (b) AFM line profiles of MHCG (C) XRD pattern of MHCG
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Fig. S6 Equivalent circuits for nonlinear least square fitting of EIS data.

Mathematical elements for NLLS fitting are given as follows;
Q(Ω) , ,  𝑗 = ‒ 1 𝜔 = 2𝜋𝑓
For semicircle components; 

, = RsCs
𝑄𝑠;𝑌 ∗ (𝜔) = 𝑌𝑜(𝑗𝜔)𝑛

Here, Y(), Yo, n and s are frequency dependent admittance, magnitude of admittance and 
time constant of semicircle, respectively.

For hypercotantgent components;
T; Y*()= Yo(j)0.5 tanh[B (j)0.5]
B= p

0.5 , Yo = B / Rt
Here, p and Rt are time constant for electrolyte in pores and total electrolyte resistance within 
pores, respectively.


