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Supplementary Table S1 Proximate and ultimate analyses of Ningdong coal

Proximate analysis (wt.%) Ultimate analysis (wt.%, daf)
Aq FCq Va C H (05 N S
4.93 68.80 26.27 67.08 4.00 2737 1.15 0.40

By difference.
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Supplementary Fig. S1. Electromagnetic response of samples: (a) &’ , (b)e” ,(c)pn’ ,and (d) pn” .
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Supplementary Fig. S2. Comparison chart of different heating methods: (a) temperature, (b) reactor power.



Supplementary Table S2 Parameters of pore structure and adsorption performance for ACs

Sample SBET (ln2 g_l) Vmicro (cm3 g_l) Viotal (cm3 g_l) Vicro/ Viotal (%) Vultramicro (cm3 g_l) Vuitramicro/ Viotat(%) CO; llptake /25 °C (mmol g'l)

YYH-250 973 0.18 0.38 47.37 0.13 34.21 3.33
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Supplementary Fig. S3. DFT pore size distributions of sample YYH-250.
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Supplementary Table S3 Parameters of pore structure and adsorption performance for ACs

Sample Sger(m? g7) Vmicro (cm3 g™1) Viotar (cm® g™1) Vicro/ Viotal (%)~ Vairamicro (cm3 g™1) Vuitramicro'Vtotal(%) CO; uptake /25 °C (mmol g)
THM-1 340 0.14 0.16 83.07 0.11 63.71 2.28
THM-2 910 0.36 0.40 91.27 0.29 71.74 2.96
THM-3 569 0.23 0.25 90.18 0.17 66.77 2.03
YYH-1 870 0.37 0.52 72.13 0.24 46.41 2.48
YYH-2 1103 0.46 0.55 82.99 0.32 58.73 3.33
YYH-3 167 0.07 0.08 89.20 0.05 63.53 0.48
THM-N 952 0.37 0.42 89.28 0.30 72.08 2.80

YYH-N 780 0.33 0.42 76.82 0.22 51.78 1.90
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Supplementary Fig. S4. Parameters of pore structure and adsorption performance for ACs: (a) N
adsorption—desorption isotherms, (b) NLDFT pore size distributions of samples, and (¢) the micropore
volume, meso/macropore volume and ultramicro volume of samples, (d) The adsorption characteristics of
CO at 25 °C.
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Supplementary Fig. S5. Parameters of pore structure and adsorption performance for N-doped ACs: (a) N2 adsorption—desorption isotherms, (b) NLDFT pore
size distributions of samples, and (¢) The adsorption characteristics of CO; at 25 °C.



Supplementary Table S4 Yields of various ACs samples

Sample THM-200w THM-250W THM-300W YYH-200W  YYH-250W YYH-300W

yields 45% 42% 41% 55% 53% 50%
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Supplementary Fig. S6 Fitted Raman spectra of ACs: (a) Sub-peak fitting of THM samples; (b) Sub-peak

fitting of YYH samples
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Supplementary Fig. S7 XPS survey spectra of various ACs samples.



THM-200W ; Original curve YYH-200W " Original curve
(a) — Fitting curve (b) /‘ _/ A — Fitting curve
N-6 / N N-6
"N NS 4 b NS
/ S NQ / N N-Q
/ ~_ N-O P i~ NO
THM-250W Original curve _ | YYH-250W _ - Original curve
F —— Fitting curve E £ \ — Fitting curve
el N-6 4 / \ N-6
é. N-5 ; . “~ N-5
2 N-Q Z ] - N-Q
Z N-O E o S ——NO
e ——— S —y s e = L S
THM-300W Original curve YYH-300W z \., e Original carve
Fitting curve 2 — F‘II‘IIng cuEve
N-6 / :g
N-5 / i )
N-Q / N 5 23
e N ¢ i e S
. : 2 : 2 . J;fl 3;8 4JIN'I -ﬂlﬂ -III}-I -i;& 4{!}8 410
6 198 400 402 4 406 408 - ) .
Binding Energy (E) (¢V) Binding Energy (E) (eV)
THM-200W e Original curve YYH-200W F Original curve
(C) - / '\ Fitting curve (d) ; Fitting curve
7 ' Cc=0 C=0
/ Cc-0 -0
P Adsorpted H,0 Adsorpted H,O
/ .. P 1 iz \ pled H,
af R / e T R
THM-250W Original curve YYH-250W Original curve
= —— Fitting curve = —— Fitling curve
) c=0 4 =0
£ c-0 £ -0
Z Adsorpted H,0 £ Adsorpted H,0
E =
THM-300W Original curve YYH-300W Original curve
—— Fitting curve Fitting curve
=0 C=0
-0 c-0
Adsorpted HyO Adsorpted HyO
518 5::! 5:“2 S.;-I 556 SiH 340 58 5;“1]' 5.:2 5.’3-' 556 ‘;3 40
Binding Energy (E) (eV) Binding Energy (E) (eV)

Supplementary Fig. S8 XPS Deconvolution spectra of ACs: (a) Nitrogen functional groups in THM

samples; (b) Nitrogen functional groups in YYH samples; (¢) Oxygen functional groups in THM samples;

(d) Oxygen functional groups in YYH samples.



Supplementary Table S5 Composition of samples as determined by XPS analysis.

C=0 C-0
Sample Cls (at.%) Ols (at.%) Nls (at.%)
(at.%) (at.%)
THM 66.8 27.3 5.9 12.6 14.7

YYH 59.9 33.6 6.6 22.6 11.0
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Supplementary Fig. S9. Deconvoluted O1s spectrum of samples: (a) THM, (b) YYH.
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Supplementary Fig. S10. FTIR spectral characteristics of coal samples before and after pre-oxidation

treatment.



