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Table S1. The ratio of peak intensity of the D-peak to G-peak (Ip/Ig) of directly activated or

conventionally activated carbons derived from sawdust biomass.

Sample Ip/Ig
SD2600D 0.78
SD2600 0.79
SD2700D 0.83
SD2700 0.81
SD2800D 0.84
SD2800 0.84
SD4800D 0.87

SD4800 0.86




Table S2. Textural properties and CO, uptake of directly activated or conventionally

activated carbons derived from Paeonia Lactiflora biomass

Sample Surface area®  Pore volume® Pore size¢  CO, uptaked
(m* g (em’® g) (A) (mmol g™')
0.15bar 1bar 20 bar
PLF2800D 2349 (1915) 1.48 (0.86)  8.5/11/20 0.9 3.9 17.5
PLF2800 1908 (1471)  1.20(0.67)  8/11/20 0.6 2.8 16.0

The values in the parenthesis refer to: micropore surface area and Pmicropore volume. “Pore
size distribution maxima obtained from NLDFT analysis. 4CO, uptake at 25 °C and various
pressures (i.e., 0.15 bar, 1 bar and 20 bar).



Table S3. Textural properties and CO, uptake of directly activated or conventionally

activated carbons derived from seaweed (Sargassum fusiforme).

Sample Surface area® Pore volume® Pore size¢  CO, uptaked
(m* g™ (em’ g) (A) (mmol g™')

0.15bar 1bar 20 bar
SW2600D 976 (692)  0.50(0.27)  6/8/12 1.0 2.7 8.0
SW2600 1034 (923) 0.46 (0.37) 6/8/12 1.3 3.8 7.8
SW2700D 1986 (1350)  0.96 (0.53) 6/8/12/19 0.8 2.6 11.4
SW2700 1624 (1442)  0.73 (0.58)  6/8/9/12 1.2 4.2 12.4
SW2800D 3095 (1009) 1.68 (0.39) 6/8/12/24 0.5 2.2 13.5
SW2800 2085 (1667)  0.93 (0.66) 6/8/12/19 0.8 3.4 15.5

The values in the parenthesis refer to: micropore surface area and Pmicropore volume. ‘Pore
size distribution maxima obtained from NLDFT analysis. 4CO, uptake at 25 °C and various

pressures (i.e., 0.15 bar, 1 bar and 20 bar).



Table S4. CO, uptake of various porous carbons at 25 °C and 0.15 bar or 1 bar (Table adapted from

ref. 41)
CO, uptake (mmol/g)  Reference
1 bar 0.15 bar

Sawdust-derived activated carbon 4.8 1.2 1
KOH-activated templated carbons 34 ~1.0 2
Hierarchical porous carbon (HPC) 3.0 ~0.9 3
Petroleum pitch-derived activated carbon 4.55 ~1.0 4
Activated carbon spheres 4.55 ~1.1 5
Phenolic resin activated carbon spheres 4.5 ~1.2 6
Poly(benzoxazine-co-resol)-derived carbon 33 1.0 7
Fungi-derived activated carbon 3.5 ~1.0 8
Chitosan-derived activated carbon 3.86 ~1.1 9
Polypyrrole derived activated carbon 3.9 ~1.0 10
Soya bean derived N-doped activated carbon ~ 4.24 1.2 11
N-doped ZTCs 4.4 ~1.0 12
Activated templated N-doped carbon 4.5 1.4 13
Polyaniline derived activated carbon 4.3 1.38 14
N-doped activated carbon monoliths 5.14 1.25 15
Activated N-doped carbon 3.2 1.5 16
Activated hierarchical N-doped carbon 4.8 1.4 17
Activated N-doped carbon from algae 4.5 ~1.1 18
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Table S5. Selectivity (S) for CO, of directly activated or conventionally activated carbons

derived from sawdust biomass calculated using the IAST model.

Sample IAST selectivity (S)
SD2600D 46
SD2600 47
SD2700D 42
SD2700 41
SD2800D 30
SD2800 29
SD4800D 23
SD4800 25

Selectivity (S) was calculated according to the equation; S = n(CO,) p(N,)/(n(N;) p(CO,), where
S is selectivity for CO,, n is uptake of CO, or N, in mmol g-!' at 0.15 bar and 0.85 bar, respectively,
p(N») is 0.85 and p(CO,) is 0.15).



Table S6. CO, uptake at 0 °C of directly activated or conventionally activated carbons

derived from sawdust biomass

Sample CO, uptake?

(mmol g)

0.15bar 1bar 20 bar
SD2600D 2.4 6.1 10.4
SD2600 2.5 6.6 11.2
SD2700D 2.6 7.3 13.4
SD2700 2.2 6.8 13.8
SD2800D 1.7 6.1 23.8
SD2800 1.5 5.8 21.7
SD4800D 1.1 4.8 30.3
SD4800 0.9 4.1 30.7

3CO, uptake at 0 °C and various pressures (i.e., 0.15 bar, 1 bar and 20 bar).



Table S7. CO, uptake at 0 °C and 1 bar of various carbons compared to study carbons.

Sample CO, uptake? Reference
(mmol g!) at 1 bar

SD2600D 6.1 This work
SD2600 6.6 This work
SD2700D 7.3 This work
SD2700 6.8 This work
SD2800D 6.1 This work
SD2800 5.8 This work
SD4800D 4.8 This work
SD4800 4.1 This work
N-Doped microporous carbon 2.7 1
Microporous carbon 23 2
Microporous organic polymer 3.5 3
Covalent organic framework 4.0 4
Hollow octahedral carbon cage 4.0 5
Hierarchically porous carbon 4.6 6
N-Doped carbon monolith 4.2 7
Porous carbon sheets 4.3 8
NPCNS carbon 4.4 9
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Supporting Figure S1. Thermogravimetric analysis (TGA) curve of sawdust-derived directly

activated (SDx7D) or conventionally generated, via hydrothermal carbonisation, (SDxT7) carbons.
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Supporting Figure S2. Powder XRD patterns of sawdust-derived directly activated (SDx7D) or
conventionally generated, via hydrothermal carbonisation, (SDx7) carbons prepared at

KOH/carbon ratio of (a) 2 or (b) 4.
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Supporting Figure S3. IR spectra of sawdust-derived directly activated (SD27D) and
conventionally generated (SD27) carbons prepared at KOH/carbon ratio of 2 (A and B) or 4 (C)
and various temperatures; (A) 600 °C, (B and C) 800 °C.
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Supporting Figure S4. Pore size distribution of sawdust-derived directly activated (SD27D) and
conventionally generated (SD27) carbons prepared at KOH/carbon ratio of 2 and (A) 600 °C or
(B) 800 °C.
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Supporting Figure SS. Nitrogen sorption isotherms (A) and corresponding pore size distribution

curves (B) of sawdust-derived directly activated (SD4800D) or conventionally generated, via

hydrothermal carbonisation, (SD4800) carbons prepared at 800 °C and KOH/carbon ratio of 4.
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Supporting Figure S6. Pore size distribution curves of sawdust-derived directly activated
(SD4800D) or conventionally generated, via hydrothermal carbonisation, (SD4800) carbons
prepared at 800 °C and KOH/carbon ratio of 4.
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Supporting Figure S7. Nitrogen sorption isotherms (A) and corresponding pore size distribution
curves (B) of directly activated (PLF2800D) or conventionally generated, via hydrothermal
carbonisation, (PLF2800) carbons derived from the flowering plant Paeonia Lactiflora. The

carbons were prepared at 800 °C and KOH/carbon ratio of 2.



1200

~ 1100 -
7 s appp b EE

IG 1000 _ _ ,_'JJ-?JJJJ——

—a— SW2800D

2 900 | —a— SW2800
{ —e— SW2700D

£ 800 A —o— SW2700

u —=— SW2600D
5 /00° Lo

q’ _ % X A_,.A"lv_ta
a8 600 e s e a P SRRttt SRES

S AL L0 AR

8 500 _ A A OGN :;9
L") B o0 SOOI

c 400

()

E 300 gL oy SR ' JEp—— , -
E 200 &

100
0 | | | I

0.0 0.2 0.4 0.6 0.8 1.0
Relative pressure (P/Po)

Supporting Figure S8. Nitrogen sorption isotherms of directly activated (SW2TD) or
conventionally generated, via hydrothermal carbonisation, (SW2T) carbons derived from seaweed

(Sargassum fusiforme). The carbons were prepared at KOH/carbon ratio of 2.
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Supporting Figure S9. Pore size distribution curves of directly activated (SW2TD) or
conventionally generated, via hydrothermal carbonisation, (SW2T) carbons derived from seaweed
(Sargassum fusiforme). The carbons were prepared at KOH/carbon ratio of 2 and various

temperatures; (A) 600 °C, (B) 700 °C and (C) 800 °C.
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Supporting Figure S10. Powder XRD patterns of directly activated (SW2TD) or conventionally
generated, via hydrothermal carbonisation, (SW2T) carbons derived from seaweed (Sargassum

fusiforme). The carbons were prepared at KOH/carbon ratio of 2.
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Supporting Figure S11. SEM images of raw sawdust.
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Supporting Figure S12. SEM images of sawdust-derived directly activated (SDxTD) or

conventionally generated, via hydrothermal carbonisation, (SDxT) carbons.
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Supporting Figure S13. SEM images of directly activated (SW2TD) or conventionally generated,
via hydrothermal carbonisation, (SW2T) carbons derived from seaweed (Sargassum fusiforme).

The carbons were prepared at KOH/carbon ratio of 2.
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Supporting Figure S14. CO, uptake isotherms at 25 °C and 0 - 20 bar (A) and 0 — 1 bar (B) for
sawdust-derived directly activated (SD4800D) or conventionally generated, via hydrothermal
carbonisation, (SD4800) carbons prepared at 800 °C and KOH/carbon ratio of 4.
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Supporting Figure S15. CO, uptake isotherms at 0 °C and 0 - 20 bar (A) and 0 — 1 bar (B) for

sawdust-derived directly activated (SD4800D) or conventionally generated, via hydrothermal
carbonisation, (SD4800) carbons prepared at 800 °C and KOH/carbon ratio of 4.
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Supporting Figure S16. CO, uptake isotherms at 25 °C and 0 - 20 bar (A) and 0 — 1 bar (B) for
directly activated (PLF2800D) or conventionally generated, via hydrothermal carbonisation,
(PLF2800) carbons derived from the flowering plant Paeonia Lactiflora. The carbons were

prepared at 800 °C and KOH/carbon ratio of 2.
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Supporting Figure S17. CO, uptake isotherms at 25 °C and 0 - 20 bar (A) and 0 — 1 bar (B) for
directly activated (SW2TD) or conventionally generated, via hydrothermal carbonisation, (SW2T)
carbons derived from seaweed (Sargassum fusiforme). The carbons were prepared at KOH/carbon

ratio of 2.



