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The Python scripts required for batch processing of IAST selectivity and TSA estimation can be
found on Github here:

https://github.com/jeeichler/AdsorptionAnalysis



https://github.com/jeeichler/AdsorptionAnalysis

Table S1. Summary of physicochemical properties of the SMx carbons.
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Table S2. Detailed surface chemistry of the SMx carbons as determined by XPS.
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Figure S1. As heteroatom (N and O) content increased, surface area
and porosity decreased.
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Figure S2. The average interlayer spacing of the turbostratic carbons
was a strong function of N content.
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Figure S3. Variable temperature CO:2 isotherms of pyrolyzed samples, with raw data
(symbols) and dual-site Langmuir fits (lines).
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Figure S4. Variable temperature CO:2 isotherms of the OX-0.5 activated samples, with
raw data (symbols) and dual-site Langmuir fits (lines).
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Figure S5. Variable temperature CO:2 isotherms of the OX-1 activated samples, with raw
data (symbols) and dual-site Langmuir fits (lines).



Table S3. Temperature-dependent dual site Langmuir fits and statistics for CO, adsorption.
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Table S4. Henry’s constants for CO. and N at 30 °C and resulting Henry’s selectivity.

Kco, ky, ShHenry's
(mmol/g*bar) (mmol/g*bar) )
SMO-PYRO 8.91 0.399 22
SM20-PYRO 19.9 0.294 68
SM40-PYRO 215 0.185 117
SM60-PYRO 23.9 0.242 98
SM80-PYRO 22.4 0.199 113
SM0-0X-0.5 10.1 0.580 17
SM10-0X-0.5 8.73 0.581 15
SM20-0X-0.5 10.9 0.367 30
SM30-0X-0.5 13.0 0.358 36
SM40-0X-0.5 13.7 0.283 49
SM50-0X-0.5 17.7 0.247 72
SM60-0X-0.5 19.5 0.222 88
SM70-0X-0.5 22.0 0.178 124
SM80-0X-0.5 20.9 0.134 156
SMO0-OX-1 115 0.508 23
SM10-OX-1 4.79 0.444 11
SM20-0OX-1 4.53 0.332 14
SM30-0X-1 5.25 0.333 16
SM40-0X-1 6.62 0.286 23
SM50-0X-1 9.94 0.188 53
SM60-0X-1 13.1 0.182 72
SM70-OX-1 19.1 0.146 130
SM80-0OX-1 19.9 0.171 116
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Figure S6. Comparison of Henry’s constants for COz2and N2. Grey lines indicate
Henry’s selectivity.
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Figure S7. Comparison of analytical (lines) vs. numerically-derived (symbols) isosteric
heats of adsorption for pyrolyzed samples.
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Figure S8. Comparison of analytical (lines) vs. numerically-derived (symbols) isosteric
heats of adsorption for activated SMx-OX-0.5 samples.
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Figure S9. Comparison of analytical (lines) vs. numerically-derived (symbols) isosteric
heats of adsorption for activated SMx-OX-1 samples.
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Figure S12. Correlations between different N functionalities present on the carbons’
surfaces (as determined by XPS) and the observed enthalpies of adsorption for both the
strong (A) and weak (B) site. Overall, it seems that pyridinic N (C-N=C, top left) has the
largest relative effect on increasing the adsorptive affinity for CO2, followed by pyrollic
(C2NH, top right), then graphitic (NCs, bottom left), then oxidized N species (NOx, bottom
right).
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Figure S13. IAST predictions as quantified by a) binary isotherms and b) estimated CO:
capacity and selectivity for a feed with 4% CO:2 at 30 °C and 1 bar of total pressure.
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Figure S14. A zoomed-in purity plot focusing on the purity and concentration ranges of
interest for practical implementation of carbon capture. Predictions by IAST at 30 °C for
a binary feed of CO2 and N2 at 1 bar total pressure.
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Figure S15. Predicted regeneration energy (top), working capacity (middle), and figure
of merit — working capacity per energy (bottom) for a simplified TSA process considering
a feed with a) 4% and b) 15% CO:a.
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Figure S16. Curves representing the achievable combinations of working capacity and
working capacity per energy, showing how for each of the CO2 feed stream under
consideration (4%, a; 15%, b), an optimal regeneration temperature exists.
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Figure S17. a) Isotherms and b) BET analysis of an N-rich sample
(SM80-OX-0.5, blue) and an N-poor sample (SM10-OX-1, yellow)
employing CO:2 (instead of N2) as an adsorbate/probe molecule at

195 K.
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