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Figure S1. (a) Small-angle XRD measurements for the OMC and for AOMCs activated
during 30, 75 and 90 min [Adapted with permission from Castro-Gutiérrez et al. ACS
Sustainable Chem. Eng. 2019, 7, 17627-17635, 2019. Copyright 2019 American Chemical
Society]. (b, ¢) TEM images of A90-OMC with a BO of 78 %.



Table S1. Pore texture parameters of the two series of activated materials derived from
disordered and ordered mesoporous carbons, DMC and OMC, respectively.

Act. Time  Syiprr Aggr Viot Vuu Vsu Vimeso
Sample min]  [m’g’] [mg [em'gl [em‘gY [emPgl [em’ g
DMC 0 732 533 0.41 0.16 0.03 0.22
Al15-DMC 15 1175 995 0.64 0.23 0.13 0.28
A30-DMC 30 1430 1436 0.89 0.20 0.30 0.39
A45-DMC 45 1578 1819 1.09 0.15 0.47 0.46
A60-DMC 60 1566 1991 1.19 0.12 0.53 0.54
OoOMC 0 761 567 0.36 0.16 0.04 0.16
Al15-OMC 15 1085 894 0.54 0.21 0.10 0.23
A30-OMC 30 1333 1222 0.71 0.22 0.20 0.29
A45-OMC 45 1416 1387 0.80 0.22 0.26 0.33
A60-OMC 60 1480 1479 0.86 0.20 0.30 0.35
A75-OMC 75 1614 1867 1.11 0.14 0.48 0.49
A90-OMC 0 1576 1999 1.23 0.09 0.54 0.60
A105-OMC 105 1644 2061 1.19 0.12 0.55 0.53
Al120-OMC 120 1215 1642 0.95 0.06 0.42 0.47

Syiprr and Aggr, specific surface areas calculated by applying 2D-NLDFT HS and BET models,
respectively. Parameters calculated from the 2D-NLDFT HS PSD: V., , total pore volume; V,, ,
ultramicropore volume (w < 0.7 nm); V;,,, supermicropore volume (0.7 <w < 2 nm); Vo5 = Vior — Vo —

V., Mmesopore volume (2 nm < w).
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Figure S2. 1% order Raman spectra of (a) as-synthesized DMC, OMC and mimosa tannin
carbonized at the same temperature of 900°C, and (b) of At-DMC and At-OMC series of
materials.



Supplementary note. On the shape analysis of the secondary desorption branches of At-DMC

materials

A first initial visual inspection of the secondary desorption branches in both ranges (p/po < 0.6 and
p/po > 0.6) was carried out, see Figure S3a,c showing the example for sample A15-DMC. Afterwards,
the different sections of the secondary desorption branches were normalized (between 0 and 1) in both
axes and plotted together as shown in Figure S3b,d. After normalization, a marked difference between
the secondary branches of the upper section of the hysteresis loop (p/p, > 0.6, Figure S3d) can be
observed, while those of the lower part (p/po < 0.6, Figure S3b) practically overlap, i.e., they have the
same shape. The same behavior was observed for the rest of the disordered samples. The calculation of
the slopes of the desorption branches (results presented in the main text) was carried out with the aim
of further analyzing the behavior of the secondary branches, quantifying small or large differences

between them and evaluating the presence of pores with open and restricted access.
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Figure S3. Different sections of the secondary desorption branches in (a) p/po < 0.6 and (c)
p/po > 0.6 ranges for A15-DMC sample. The normalized sections for (b) low- and (d) high-
relative pressure regions (p/po < 0.6 and p/po > 0.6, respectively) are also shown.



Table S2. Elemental analysis of the At-DMC and At-OMC series of materials. The values
shown are the averages of two different measurements. The difference between the measured
O content (0™®) and that calculated by difference (O™ is due to the ash content; as
expected, the difference between O%" and O™ increases with activation time as the ash
content becomes more important with respect to the remaining carbon material.

Sample C H N S o oM
(wt %) (wt%) (wt%) (wt%) (wt%) (wt%)
DMC 90.5 0.7 0.3 0.0 8.5 10.0

Al15-DMC 90.2 0.5 0.4 0.0 8.9 7.8
A30-DMC 88.1 0.5 0.4 0.0 11 8.7
A45-DMC 85 0.6 0.6 0.0 13.8 9.5
AG60-DMC 78.3 0.5 11 0.0 20.1 10.6

oMC 915 0.7 0.5 0.0 7.3 5.2
A30-OMC 90.9 0.7 0.4 0.0 8 4.4
A45-OMC 89.0 0.7 0.4 0.0 9.9 4.8
A60-OMC 88.9 0.6 0.4 0.0 10.1 4.6
AT75-OMC 87.9 0.6 0.6 0.0 10.9 5.1
A90-OMC 75.3 0.6 0.7 0.0 23.4 6.2
Al105-OMC  82.9 0.5 0.7 0.0 15.9 6.2
A120-OMC  51.1 0.3 0.8 0.0 47.8 6.2
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Figure S4. O1s contributions to the different functional groups for the (a) At-DMC and (d)
At-OMC series.
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Figure S5. (a) Cls and (b) O1s peaks obtained by XPS analysis of At-DMC materials.
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Figure S6. (a) C1s and (b) O1s peaks obtained by XPS analysis of At-OMC materials.
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Table S3. Peak assignment and relative contributions of surface functionalities obtained by
XPS of the two series of activated materials derived from disordered (DMC) and ordered

(OMC) mesoporous carbons.

Cl1s contributions

O1s contributions

Cl Cll CllIl Clv CcvVv Ol Oll Olll o*
Sample A (BE) A (BE) A (BE) A (BE) A (BE) A (BE) A (BE) A (BE) A (BE)

[% [% [% [% [% [% [% [% [%

(eV)] (eV)] (eV)] (eV)] (eV)] (eV)] (el (eV)] (eV)]
MG 68.4 2438 53 0.3 12 234 69.2 73 -

(2845)  (2855)  (287.6)  (289.1)  (290.1) (531.1)  (5326)  (534.5)
atsome 097 24.2 3.9 11 1.0 37.1 56.4 6.5 -

(284.4)  (2855)  (287.6)  (289.2)  (290.4) (531.1)  (5323)  (534.5)
Asoome 090 24.6 45 0.3 16 395 45.0 11.0 45

(2845)  (2855)  (287.6)  (289.2)  (290.1) (531.1)  (5326)  (5345)  (536.4)
As.OMC 84 25.1 48 0.4 13 45.0 46.8 8.2 -

(2845)  (2855)  (287.6)  (289.2)  (290.2) (531.1)  (5326)  (534.5)
Aso.DMC 084 26.3 3.7 0.3 13 196 421 20.1 18.2

(284.4)  (2855)  (287.6)  (289.2)  (290.0) (5312)  (5325)  (5345)  (536.6)
OMC 68.3 26.9 3.6 12 B 25.6 67.4 7.0

(284.4)  (2855)  (2876)  (289.2) (531.3)  (5327)  (534.5)

76.3 218 1.9 35.6 58.4 5.9
A30-OMC (2845)  (2855)  (287.6) - - (531.1)  (532.8)  (534.5)

75.1 22.9 2.0 313 59.7 8.9
A4S-OMC (2845)  (2855)  (287.6) - - (531.1)  (532.7)  (534.5)

75.7 222 2.1 30.1 60.9 9.0
A60-OMC (284.5)  (2855)  (287.6) - - (531.1)  (532.7)  (534.5)

74.6 235 1.9 3258 56.4 10.9
ATSOMC  ogas)  (2855)  (2876) - (5311  (5327)  (5345)

73.9 24.7 1.4 26.6 59.7 111 2.6
A%0-OMC (2845)  (2855)  (287.6) - - (531.2)  (532.6) (5345)  (536.2)
A105- 715 25.1 2.1 14 31.2 57.6 11.2
OMC (2845)  (2855)  (287.6)  (289.2) (531.4)  (532.8)  (534.9)
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Figure S7. Long-term stability of A45-DMC and A75-OMC in aqueous (1 M H,SO,) and
organic (1 M TEABF4/ACN) electrolytes after (a, b) continuous cycling at 5 A g™ and (c, d)
potentiostatic hold at the maximum potential (1 V and 2.7 V for aqueous and organic
electrolytes, respectively).



Table S4. BET area and electrochemical performance in aqueous (H,SO,) and organic electrolytes (TEABF,) of this study and others reported in
the literature. Names of the samples correspond to those of their source and reference numbers are those used in the main article.

Ager Cell Aqueous electrolyte (H,SO,) Organic electrolyte (TEABF,)

Sample Commentary (m?g~1) type . Cor C. Coot Ref
A45-DMC g‘gt'_fcﬂsgat‘te%drggsg”egl‘oal?soznggﬁ??mm 1819 % 148 Fg—1at02A4g~  58%at80Ag-!  114Fg-1at02A4g~!  56%at40 Ag-! Sm'f
ATSE-OMC o i P 1867 148 Fg~'at0.2 Ag~! 70%at80 Ag~t 108 Fg~'at0.2 Ag~! 41 % at 40 Ag™1 [30]y
CK-800 Salt templated-assisted K,CO3-activated 2510 2% 260 Fg~tat0.2Ag~* 45 % at 80 Ag~?! 140 Fg~tat0.2 Ag~?! 69 % at 20 Ag~?! [20]
CK-900 tannic acid 2740 210 Fg~'at0.2 Ag~! 46%at80 Ag~' 160 Fg~'at0.2 Ag~! 88 % at 20 Ag~!

0, -1
e Hard templated (SBA-15) OMCs from oo S
Cate phloroglucinol, galic acid, catechin and 917 3e 196+ 12 Fg~tat0.2 Ag~?! 48 % at 24 Ag—l [23]
TanC mimosa tannin 1006 519%at 24 Ag™!
Gyroid Soft-templated by EISA, KOH-activated 155 Fg=1 at 0.05 Ag~?! 0 -1
Cylinder mesoporous carbons %3 2 135 Fg~1at0.05 Ag~?! 93%ats Ag [31]
Soft templated by phase separation, CO,- -1 1 1
C3/30 T EIMIE i [T e 1152 2e 244Fg~'at0.2 Ag 50 % at 24 Ag [50]
AOW KOH-activated olive mill wastewater 1952 2e 107 Fg='at0.125 Ag~? 66 % at 10 Ag~?* [51]
AC-KOH KOH-activated carbonized chicken 1575 3e 200 Fg~tat0.2 Ag~! 63%at 10 Ag~?! [52]
CESM-300  eggshell 221 284 Fg~'at0.2 Ag~! 60 % at 10 Ag~?
ACM-A . 2652 334 Fg~1at0.05Ag~? 60 %at5 Ag!
ACM-B KOH-activated carbon from ethylene-tar 1107 2e 183 Fg~1 at 0.05 Ag? 5506 at 5 Ag~1 [53]
MC-1 i 1) Bl 1) (o 118 Vi) 1321 3e 208 Fg~'at0.5Ag~! 70%at30 Ag~t 97 Fg~lat0.5 Ag 70 % at 15 Ag~? [54]
mesoporous carbon spheres from phenol
Cc-1 Hard templated (SBA-16) OMCs from 1880 % 172Fg=1at0.2 Ag™! 83%atlAg?! 96 Fg~tat0.2Ag~! 90 %at1Ag~?! [55]
C-2 furfuryl alcohol 1510 154 Fg=1at0.2 Ag~! 86%atl1Ag~?! 89 Fg~tat0.2 Ag~? 90 %atlAg~?t
L-B-900 Hard templated (zeolites) OMCs from 785 3e 149 Fg=1at 0.05 Ag~?! 66 % at5 Ag?! [56]
L-Y-900 lignin 650 189 Fg~1at 0.05 Ag~? 58 % at5 Ag!
Hard templated (solid core, mesoporous 1 1 o 1
CcC shell) carbon spheres 1660 2e 200 Fg~"at0.1 Ag 61 % at 80 Ag [57]
HG180-KB6 _ _ _
) o 2210 239 Fg~'at0.1 Ag~! 46 % at 90 Ag 1
T2 IB0 E?rgng"_‘”?ucKOg? TNVEEIRIREER gy 2 246 Fg~1at0.1Ag-!  549%at90 Ag-! 58]
KOH 9 2760 270 Fg~at0.1 Ag~? 519%at90 Ag~?
NO 835 106 Fg~1 at 0.05 Ag™? 46%at20 Ag~t 46 Fg~' at0.05 Ag~? 46 % at 20 Ag™?
N1 . . . 1901 172 Fg~' at0.05 Ag™* 55%at20 Ag™*  125Fg~'at0.05 Ag~! 82 %at 10 Ag~*
N2 ;?b%}]aﬁx?ttgj 52’3?823'33};?“ 2400 2e 182 Fg-l at0.05 A§—1 56 0/2 at 20 Aﬂ-l 140 Fg-l at0.05 Ag—l R [59]
N3 2522 153 Fg~1 at0.05 Ag™? 0%at24g~! 120Fg~'at0.054g~'  66%at20 Ag~!
N4 2800 196 Fg~' at 0.05 Ag~? 145 Fg~'at0.054gr  71%at20Ag~!




Table S5. BET area and electrochemical performance in organic electrolytes (TEABF,) of porous carbon materials reported in the literature.
Names of the samples correspond to those of their source and reference numbers are those used in the main article.

Ager Cell Organic electrolyte (TEABF,)
Sample Commentary (m?g~1) type C. Cooe Ref
SWNT solid ﬁ!ﬂﬂ'uecevéaﬂ,'f%‘i?ébﬁ? gj&jt“bes 1000 2 80Fg~'at0.054g~1  59%at10Ag~!  [60]
Hard templated (silicate) mesoporous
Aerosol carbon  particles produced by an aerosol 1522 2e 115Fg~tat0.1Ag~? 83 %at10 Ag~?! [61]
process
-1
ggggS ZnCly-activated coffee grounds 1961201 2e 134 Fg~1at0.05 Ag~? ;’g Zf; Z: ;g ﬁg_l [62]
NPV1 1829 108 Fg~1at0.05Ag™t  7%at16.2 Ag
-1 -1 0, -1
HE&% NaOH-activated carbons from PVDC gggg 2e 125 ig 1 :; 882 jg 1 2508{;)/061;115%5 Alilgg‘l [63]
NPV4 2675 155 Fg~tat0.054g™1  71%at18 Ag™!
CK-800 1940 135 Fg~tat0.054g™1  93%at40 Ag~!
CK-850 Carbonized potassium citrate 2220 2e 140 Fg= at 0.05 Ag™? 89 % at 40 Ag™?! [64]
CK-900 2160 125 Fg='at0.05 Ag~* 92 % at40 Ag™*
-1 -1 -1
Ig:l\l\/l/l €650 KOH-activated carbons from pine 2656 230 Fg _1 at054g 1 68%at10 g 1
C450 1810 200Fg~tat0.5Ag 67 % at10 Ag
cones, coffee grounds and graphene 2e 1 - 1 [65]
Mc-2 oxide. Also, carbonized MOFs 2550 167Fg~ atlAg 87%at10 Ag
GC-2 ' ' : 2780 141 Fg~tlatlAg™? 87 %at 10 Ag™!
PF16G-HA KOH-activated carbons from 3523 202Fg~tat1Agt 86 % at 10 Ag~*
PVA20G-HA hydrothermal treatment of graphene 3192 174Fg~tat1 Ag™t 90 % at 10 Ag~*
LI24G-HA oxide mixed with either phenol- 3026 2e 190Fg~tat1Ag™ 84 %at 10 Ag™! [66]
SU24G-HA formaldehyde, polyvinyl alcohol, 3355 191 Fg=tatl1Ag™?! 90 % at 10 Ag~—*
CE24G-HA lignin, sucrose or cellulose 3117 185 Fg~tatlAg™ 86 %at10 Ag~"
a-MEGO KOH-activated microwave-exfoliated 3100 2e 150Fg~at084g~"  92%at3.84g~"  [67]
graphene oxide
AC-C700 2457 185 Fg~1at0.2 Ag™t 61 % at 20 Ag™—?!
AC-C800 KOH-activated hydrochars from 2125 145Fg~tat0.2 Ag™? 79%at20 Ag~?*
AC-S700 cellulose, potato starch and eucalyptus 2273 2e 180 Fg~1at0.2 Ag™! 59 % at 20 Ag™?! [68]
AC-WT700 wood sawdust 2331 190 Fg='at0.2 Ag~! 76 % at 20 Ag~!
AC-W800 2967 230 Fg~'at0.2 Ag~* 81%at20 Ag~*
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