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Table S1. Pore texture parameters, calculated from N2 and CO2 adsorption isotherms, for the as-

synthesised material and for the AOMCs. 

Sample Act. time 

[min] 

BO        

[      ] 

     

[      ] 

     

[      ] 

    

[      ] 

    

[      ] 

      

[      ] 

    

[nm] 

CTPW 0 0 761 567 0.36 0.16 0.04 0.16 0.9 

A15-CTPW 15 0.14 1085 894 0.54 0.21 0.10 0.23 1.0 

A30-CTPW 30 0.32 1333 1222 0.71 0.22 0.20 0.29 1.1 

A45-CTPW 45 0.41 1416 1387 0.80 0.22 0.26 0.33 1.1 

A60-CTPW 60 0.43 1480 1479 0.86 0.20 0.30 0.35 1.2 

A75-CTPW 75 0.59 1614 1867 1.11 0.14 0.48 0.49 1.4 

A90-CTPW 90 0.78 1576 1999 1.23 0.09 0.54 0.60 1.6 

A105-CTPW 105 0.75 1644 2061 1.19 0.12 0.55 0.53 1.5 

A120-CTPW 120 0.94 1215 1642 0.95 0.06 0.42 0.47 1.6 

BO: burn-off due to the activation process.        and     : specific surface areas calculated by applying 2D-NLDFT HS and 

BET models, respectively. Parameters calculated from the 2D-NLDFT HS pore size distribution:     , total pore volume;    , 

ultramicropore volume (  < 0.7 nm);    , supermicropore volume (0.7 <   < 2 nm);                   , mesopore 

volume;    , average pore size. 

 

 

 
Figure S1. Average pore size as a function of burn-off (BO), calculated from the pore size 

distribution obtained by applying the 2D-NLDFT HS model to both N2 and CO2 isotherms. The 

straight line is just a guide for the eye. 

 



 

Figure S2. SAXS measurements for the as-synthesised material and for AOMCs activated 

during 30, 75 and 90 min. 

 

 

 

Figure S3. (a) Oxygen content measured in the bulk, by elemental analysis, and at the surface, 

measured by XPS. (b) Relative contributions to the oxygen surface functionalities. The dotted 

lines are only guides for the eye. 

  



Table S2. Peak assignment and relative contributions of surface functionalities obtained by XPS 

analysis. 

 C1s contributions  O1s contributions 

 CI CII CIII CIV CV  OI OII OIII O* 

Sample A (BE) 

[% (eV)] 

A (BE) 

[% (eV)] 

A (BE) 

[% (eV)] 

A (BE) 

[% (eV)] 

A (BE) 

[% (eV)] 

 A (BE) 

[% (eV)] 

A (BE) 

[% (eV)] 

A (BE) 

[% (eV)] 

A (BE) 

[% (eV)] 

CTPW 
68.3 

(284.4) 

26.9 

(285.5) 

3.6 

(287.6) 

1.2 

(289.2) 
-- 

 25.6 

(531.3) 

67.4 

(532.7) 

7.0 

(534.5) 

 

A30-CTPW 
76.3 

(284.5) 

21.8 

(285.5) 

1.9 

(287.6) 
-- -- 

 35.6 

(531.1) 

58.4 

(532.8) 

5.9 

(534.5) 

 

A45-CTPW 
75.1 

(284.5) 

22.9 

(285.5) 

2.0 

(287.6) 
-- -- 

 31.3 

(531.1) 

59.7 

(532.7) 

8.9 

(534.5) 

 

A60-CTPW 
75.7 

(284.5) 

22.2 

(285.5) 

2.1 

(287.6) 
-- -- 

 30.1 

(531.1) 

60.9 

(532.7) 

9.0 

(534.5) 

 

A75-CTPW 
74.6 

(284.5) 

23.5 

(285.5) 

1.9 

(287.6) 
-- -- 

 32.8 

(531.1) 

56.4 

(532.7) 

10.9 

(534.5) 

 

A90-CTPW 
73.9 

(284.5) 

24.7 

(285.5) 

1.4 

(287.6) 
-- -- 

 26.6 

(531.2) 

59.7 

(532.6) 

11.1 

(534.5) 

2.6 

(536.2) 

A105-CTPW 
71.5 

(284.5) 

25.1 

(285.5) 

2.1 

(287.6) 

1.4 

(289.2) 
-- 

 31.2 

(531.4) 

57.6 

(532.8) 

11.2 

(534.9) 

 

 

 

 

 

Figure S4. Charge-discharge curves for (a) A60-CTPW and (b) A75-CTPW in aqueous 

electrolyte. 



 
Figure S5. Capacitance retention over time by potentiostatic hold at maximum cell voltage in 

aqueous (1 V, solid symbols) and organic (2.7 V, open symbols) electrolytes. 

 
 
 
 
 

 
Figure S6. Nyquist plots for A60- and A75-CTPW in both aqueous and organic electrolytes. 

 

 

 



Table S3. Single-electrode specific capacitance (          ) at 5 A g
-1

 of A60-CTPW and A75-CTPW and other non-doped 

materials with similar properties reported in the literature. The samples names correspond to their respective bibliographic 

references.
1–12

 

Aqueous electrolyte (H2SO4)  Organic electrolyte (TEABF4) 

Sample Cell type 
Electrolyte 

concentration 

Potential 

window 
    Sample Cell type 

Electrolyte 

concentration

/Solvent 

Potential 

window 

Cell specific 

capacitance 

A60-CTPW 

A75-CTPW 
2 electrodes 1 M 1 V 

112 F g
-1

 

128 F g
-1

 
 

A60-CTPW 

A75-CTPW 
2 electrodes 1 M / ACN 2.7 V 

92 F g
-1

 

92 F g
-1

 

C3/30 2 electrodes 2 M 0.8 V 140 F g
-1

  SWNT solid 2 electrodes 1 M / PC 2.5 V 44 F g
-1

 

AOW 2 electrodes 1 M 1 V 120 F g
-1

  Aerosol-carbon 3 electrodes 1 M / PC 2.7 V 96 F g
-1

 

MC-1 3 electrodes 2 M 0.7 V 172 F g
-1

  MC-1 3 electrodes 1 M / PC 3 V 80 F g
-1

 

C-1* 

C-2* 
2 electrodes 1 M 1 V 

144 F g
-1

 

132 F g
-1

 
 

C-1* 

C-2* 
2 electrodes 1 M / ACN 2 V 

88 F g
-1

 

80 F g
-1

 

PhC 

GaC 

CatC 

TanC 

2 electrodes 1 M 0.8 V 

148 F g
-1

 

128 F g
-1

 

128 F g
-1

 

116 F g
-1

 

 
CGC-3.5 

CGC-5 
2 electrodes 1 M / ACN 2.7 V 

80 F g
-1

 

120 F g
-1

 

L-b-700 

L-b-900 

L-Y-700 

L-Y-900 

3 electrodes 1 M 0.8 V 

76 F g
-1

 

80 F g
-1

 

52 F g
-1

 

124 F g
-1

 

 
NPV1 

NPV2 
2 electrodes 1 M / PC 2.5 V 

52 F g
-1

 

80 F g
-1

 

AC-KOH 3 electrodes 1 M 1 V 132 F g
-1

       

ACM-B 2 electrodes 1 M 1 V 100 F g
-1

       

* Measured at 1 A g
-1

, the maximum reported in the corresponding study. ACN and PC stand for acetonitrile and propylene carbonate, 
respectively. 

 
 



 
Figure S7. Cell specific capacitance,      , and capacitance retention,     , of A60-CTPW in 

(a,b) aqueous and (c,d) organic electrolytes, calculated from GCD tests at different current 

densities using electrodes with carbon loads of  10 and  6 mg cm
-2

. 

 



 

Figure S8. Electrochemical performance of A60-CTPW and A75-CTPW in NaSO4 as aqueous 

electrolyte: (a) CV curves at 5 and 200 mV s
-1

; (b) capacitance retention versus applied current ; 

(c) Ragone-like plot for the achieved specific energy and power of the assembled SCs; (d) 

capacitance retention after continuous cycling at 5 A g
-1

. The potential window was 1.6 V in all 

cases. 

 

 



 

Figure S9. (a, d, g) Gravimetric and (b, e, h) volumetric single-electrode capacitance as a 

function of the applied current, and (c, f, i) Ragone-like plot presenting the achieved specific 

energy and power. Values presented for both tested materials, A60-CTPW and A75-CTPW, in 

the three electrolytes: (a, b, c) 1 M H2SO4, (d, e, f) 1 M Na2SO4 and (g, h, i) 1 M TEABF4/ACN. 
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