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1. Sample holder for XRD measurement 
Figure S1 shows the sample holder used in XRD measurements. The 
polyimide tape covering the sample prevents air exposure. The gaps between 
the metal parts are filled with silicon grease. 
 

 
Figure S1 Sample holder used in XRD measurements.  
 
  



2. Effect of remaining NMP on porous structure 

Figure S2 N2 adsorption isotherms at 77 K of a carbon gel (CG) and carbon 
gels which were immersed in NMP and dried (CG+NMP). (R/C1000) 
  



3. Crystal structure of the carbon paper 

Figure S3 XRD pattern of the carbon paper which is used as a current 
collector. 
 
  



4. XPS measurements 
Figure S4 and S5 show XPS O1s and C1s spectra, respectively, of a typical 
carbon-gel cathode (R/C1000) measured prior to and after discharging for 20 
hours at 50 mA/g. The O1s spectra can be deconvoluted into 3 peaks. The 
peak at 532.6 eV is attributed to the oxygen atom in carbonyl groups and 
hydroxyl groups(1). The peaks at 530.4 eV found in the spectrum of the 
sample prior to discharging are identified as indium oxide which was used to 
hold the sample (1, 2). The peaks at 536.4 eV found in the spectrum of the 
sample prior to and after discharging may be shake up peaks(3), which are 
often considered to be derived from adsorbed H2O and/or O2

(4-8). After 
discharging for 20 hours, the peak at around 530.4 eV enlarged, indicating 
Li2O2 deposition(9). The peak corresponding to Li2CO3 is often observed in the 
range of 532.1-532.7 eV in previous reports (9, 10), where peaks of carbonyl 
groups or hydroxyl groups are also observed. As carbonyl groups and/or 
hydroxyl groups exist in the carbon-gel cathode, as shown in the spectra 
prior to discharging, it is difficult to separate the peaks of byproducts such as 
Li2CO3 and carboxylate from the peaks of them. The C1s spectra shown in 
Figure S5 can be deconvoluted into 4 peaks, which correspond to graphitized 
carbon, C-F bond, C-O bond and C=O bond 284.6 at eV, 292.5 eV, 285.7 eV 
and 289.0 eV, respectively. The intensity of the peak of graphitized carbon 
clearly decreased with discharging. This would be because the amount of 
carbon in a detectable depth decreases with the thickness of deposits. C-F 
bonds are identified only in the cathode after discharging for 20 hours. They 
are derived from CF3SO3Li used as a salt in the electrolyte. The residual of 
TEGDME in the electrolyte also increases the intensity of C-O bonds. The 
intensity of C=O bonds hardly changed by discharging. Considering the 
decrease of the amount of carbon near the surface, the amount of C=O bonds 
would increase. This result suggests the presence of byproducts such as 
Li2CO3 and carboxylate containing species. The byproducts suggested from 
these XPS results are consistent with the previous report in the battery 
system using CF3SO3Li/TEGDME as the electrolyte (11).  



 
Figure S4 XPS O1s spectra of a typical carbon-gel cathode (R/C1000) (top 
figure) prior to and (bottom figure) after discharging for 20 hours.  



 
Figure S5 XPS C1s spectra of a typical carbon-gel cathode (R/C1000) (top 
figure) prior to and (bottom figure) after discharging for 20 hours.  
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