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Figure. S1 SEM images of (a) PPs-BN-1, (b) PPs-BN-2 and (c) PPs-BN-3. The

samples are homogeneous, composing of loose agglomerates of tiny particles with
rough surface and irregular shape.

Figure. S2 TEM images of (a) PPs-BN-1, (b) PPs-BN-2 and (c) PPs-BN-3. The TEM

images for both networks showed typical irregular structures as usually found for
porous polymers.
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Figure. S3 Raman spectra of PPs-BN-i1-800 (i=1, 2, 3).

Raman spectroscopy has been widely used to characterize the structure of carbon
materials. The Raman spectra of PPs-BN-i-800 (i=1, 2, 3) were shown in Figure S3.



There are two prominent peaks at 1338.4 and 1593.5 cm!, corresponding to the D and
G bands, respectively. The ID/IG ratio of PPs-BN-i-800 (i=1, 2, 3) (0.84-0.85)
indicates that the presence of a certain graphitization degree for carbon materials after
pyrolysis at 800 °C.

Figure. S4 TEM images of (a) PPs-BN-1-800. (b) PPs-BN-2-800 and (c) PPs-BN-3-800.
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Figure. S5 Pore size distribution curves for PPs-BN-i-800 as calculated by NL-DFT
from (a) N, (77 K) and (b) CO, (273 K) adsorption isotherms.
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Figure. S6 BET specific surface area plot of PPs-BN-1-800 (i=1, 2, 3).
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Figure. S7 The curve of the BET linear correlation (a) PPs-BN-1, (b) PPs-BN-2 and
(c) PPs-BN-3.



Table S1. Physical properties for polymer networks and porous carbon and

comparison of CO, uptake for various porous carbon at 273 K or 298 K and 1 bar.

CO, uptake
Ne Sger? CH, uptake
Sample [mmol g] Ref
g e [mmol ¢}
273K 298K 273 K 298 K
PPs-BN-1-800 5.63 215 3.23 231 0.98 0.46
PPs-BN-2-800 5.72 291 3.25 2.40 1.10 0.59 This work
PPs-BN-3-800 4.89 268 3.11 2.34 1.15 0.54
MFB-600 1.74 490 - 225 Ref!
NC-800 3.0 263 2.65 1.95 Ref?
CP-4-800 0.47 3450 - 2.60 Ref?
3C-650N 2.95 741 - 2.43 Ref*
C600 20.2 362 - 1.90 Ref
AC-800-2 / 2994 - 2.51 Ref®
FCDTPA-700 4.71 417 2.92 Ref’

[a] Derived from XPS analysis, [b] Surface area calculated from the N, adsorption isotherm using the BET method.



Table S2. The peak position and percentage for each N peak of porous carbon from

XPS.

-N-B- pyridinic-N -N-C- pyrrolic-N graphitic-N
Sample

eV % eV % eV % eV % eV %

PPs-BN-1-800  398.2 15.1 398.8 22.1 399.8 243 400.8 232 401.6 153

PPs-BN-2-800  397.8 21.9 3985 19.8 399.6 21.1 401.0 20.1 401.8 17.1

PPs-BN-3-800  398.1 12.7 398.8 22.1 399.7 23.6  400.8 225 401.6 19.1

Virial graph for the adsorption of CO, at different temperature

The Virial equation can be written in the following form:®

Oln(n/P)y=Ag+An+ Ayeon® + Azeon’ + ...

N

Where n is the amount adsorbed at pressure p and the first Virial coefficient, A, is a
constant related to the Henry’s law constant. In the low pressure range, the higher
terms (A,, As... etc) in the Virial equation could be ignored at low surface coverage.
As shown in the plots, the term In(n/P) shows the nearly linear relationship with
adsorption amounts (as shown in Fig. S7-9 for CO,).Therefore, the values of the first
Virial coefficient (Ag) and the second Virial coefficient (A;) which reflect the
adsorbate-adsorbent interaction and adsorbate-adsorbate interactions, respectively,

can be obtained from the linear fit of In(n/P) versus n.
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Figure. S8 Virial graph for the adsorption of CO, on PPs-BN-1-800 at 273 K and 298
K.
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Figure. S9 Virial graph for the adsorption of CO, on PPs-BN-2-800 at 273 K and 298
K.
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Figure. S10 Virial graph for the adsorption of CO, on PPs-BN-3-800 at 273 K and
298 K.
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