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N2 adsorption-desorption isotherms 

 
Figure S1 (a) N2 adsorption isotherms of CMS and its heat-treated samples. (b) N2 adsorption-desorption 

isotherms of CMS and samples heat-treated at 2073 and 2873 K. 
  



PXRD and Raman results 

 

Figure S2 (a) PXRD patterns and (b) Raman spectra of CMS and its heat-treated samples. The peak 

positions of D-, G-, and G’-bands of CMS are shown with dashed vertical lines. 

  



TPD results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S3 Desorbed amounts of H2, H2O, CO and CO2 from the TPD analysis of CMS and its heat-treated 

samples. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S4 The gas-evolution profiles of CMS and its heat-treated samples for a) H2 (m/z = 2), b) H2O (m/z 

= 18), c) CO (m/z = 28), and CO2 (m/z = 44). 

  



H2O-vapor adsorption 

 

Figure S5 H2O-vapor adsorption isotherms on CMS and its heat-treated samples at 298 K. 

  



Solid-state 13C NMR 

 

Figure S6 Solid-state 13C NMR spectra of a) CMS and b) CMS treated at 2073 K. 

  



SXES 

 

Figure S7 (a) Soft X-ray emission spectra (SXES) of CMS, its heat-treated samples, graphite, and diamond. 

(b) Enlarged patterns for CMS and its heat-treated samples. 

  



CV results 

 
Figure S8 CV curves of CMS and its heat-treated samples measured with a three-electrode cell in 1M 

Et4NBF4/PC at 298 K. The first cycle at each potential range is shown. The scan rate is 1 mV s‒1. The CV 

curves shown here were used for the calculation of Qir. 

  



Mercury intrusion 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S9 Mercury intrusion results of CMS and its heat-treated samples. (a) Applied pressure against 

∆V/V0. ∆V and V0 are the volume change of mercury+sample and initial sample volume, respectively. The 

relationship between the mercury pressure and the pore size which is filled with Hg is plotted as a 

straight gray line. (b) The illustration of explanation of principle of mercury intrusion test. (c) The 

illustration of contact between mercury and the porous material, in which the following equation holds 

𝑟 =  −
2𝛾 cos 𝜃

𝑃
 

where r, PHg, γ, and θ are the radius of the capillary, the pressure of Hg, the surface tension of Hg, and 

the contact angle of Hg. 

 

  



Table S1 Comparison of LPXRD and LTPD of CMS and its heat-treated samples. 

 


