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Characterization

FTIR spectra were collected using a Bruker Tensor 27 FTIR spectrophotometer at a resolution of 

4 cm–1 and the KBr disk method. 13C nuclear magnetic resonance (NMR) spectra were recorded 

using an INOVA 500 instrument, with DMSO as the solvent and tetramethylsilane (TMS) as the 

external standard; chemical shifts are reported in parts per million (ppm). The molecular weights 

of the TPE-aniline-Br4 Schiff base, TPE-hydroxybenzylamine-Br4 and TPE-BZ-Br4 were 

determined using a Bruker Solarix high-resolution Fourier transform mass spectrometer (Bruker, 

Bremen, Germany). The thermal stabilities of the samples under N2 were measured using a TG 

Q-50 thermogravimetric analyzer; the cured sample (ca. 5 mg) was placed in a Pt cell and then 

heated at 20 °C min–1 from 100 to 800 °C under a N2 flow of 60 mL min–1. Wide-angle X-ray 

diffraction (WAXD) patterns were measured at the wiggler beamline BL17A1 of the National 

Synchrotron Radiation Research Center (NSRRC), Taiwan; a triangular bent Si (111) single 

crystal was used to obtain a monochromated beam having a wavelength (λ) of 1.33 Å. The 

morphologies of the polymer samples were examined through field emission scanning electron 

microscopy (FE-SEM; JEOL JSM7610F) and transmission electron microscopy (TEM), using a 

JEOL-2100 microscope operated at an accelerating voltage of 200 kV. BET surface areas and 

porosimetry measurements of the samples (ca. 40–100 mg) were performed using a BEL 

MasterTM instrument and BEL simTM software (v. 3.0.0); N2 adsorption and desorption isotherms 

were generated through incremental exposure to ultrahigh-purity N2 (up to ca. 1 atm) in a liquid 

N2 (77 K) bath; surface parameters were calculated using the BET adsorption models in the 

instrument’s software. The pore sizes of the prepared samples were determined using nonlocal 

density functional theory (NLDFT).
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Table S1. Summarized the thermal stabilities of the TPE-BZ-Br4, TPE-TPE-BZ CMP and Py-
TPE-BZ CMP before and after thermal curing.

Sample Td5 (oC) Td10 (oC) Char Yield (%)
TPE-BZ-Br4 279 314 48.2

180 oC 281 315 49.1
210 oC 316 340 51.0
250 oC 351 364 50.4
280 oC 384 412 52.0
300 oC 406 436 52.3

TPE-TPE-BZ CMP 309 402 68.3
180 oC 353 419 66.4
210 oC 354 413 61.7
250 oC 382 431 62.2
280 oC 413 471 61.8
300 oC 416 475 63.0
350 oC 450 517 63.1

Py-TPE-BZ CMP 321 407 71.2
180 oC 347 414 71.7
210 oC 350 400 60.1
250 oC 366 411 56.2
280 oC 400 452 55.0
300 oC 436 482 54.6
350 oC 440 495 53.7
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Table S2. Comparison of TPE-TPE-BZ CMP, Py-TPE-BZ CMP, poly(TPE-TPE-BZ) and 
poly(Py-TPE-BZ) CMPs with other N-enriched porous carbon materials. 

CO2 uptake (mmole/g)Samples 
298 K 273 K

Ref

TPE-TPE-BZ 
CMP

2.18 3.3 This Work

Py-TPE-BZ CMP 1.30 1.94 This Work
poly(TPE-TPE-
BZ)

2.21 3.97 This Work

poly(Py-TPE-BZ) 2.20 3.93 This Work
HCM-DAH-1 3.30 - S1
RLF-500 3.13 S2
BPOP-1 0.98 1.79 S3
COF-1 1.56 S4
PTPA-3 1.48 S5
BOXPOP-1 1.25 S6
AT-F2-900 3.17 - S7
NPC-1 3.95 6.2 S8
BZPh-A 1.44 - S9
BZPh-CN-A 2.82 - S9
Fc-CMP-1 1.45 S10
CTHP-3 2.07 3.21 S11
A6CMP-3 - 3.17 S12
A6CMP-5 - 3.43 S12
CTF-HUST-3 - 3.16 S13
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Scheme S1. Synthesis of TEP-T.
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Scheme S2. Synthesis of Py-T.
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Scheme S3. Ring-opening polymerization of TPE-BZ-Br4 to form poly(TPE-BZ-Br4).
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Scheme S4. Ring-opening polymerization of TPE-TPE-BZ CMP and  Py-TPE-BZ CMP to form 

(a) poly(TPE-TPE-BZ) and (b) poly(Py-TPE-BZ) CMPs.
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Figure S1. FT-IR spectrum of Py-T.
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Figure S2. 1H NMR spectrum of Py-T.
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Figure S3. 13C NMR spectrum of Py-T.
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Figure S4. FT-IR spectrum of TPE-TMS.
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Figure S5. 1H NMR spectrum of TPE-TMS.



S14

200 180 160 140 120 100 80 60 40 20 0

SiSi

SiSi

Chemical Shift (ppm)

a

b
c

d
e

f
g

h

CDCl3

g

a

hfd,e

b,c

Figure S6. 13C NMR spectrum of TPE-TMS.
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Figure S7. FT-IR spectrum of TPE-T.
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Figure S8. 1H NMR spectrum of TPE-T.
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Figure S9. 13C NMR spectrum of TPE-T.
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Figure S10. FT mass spectrum of TPE-aniline-Br4 Schiff base.
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Figure S11. FT mass spectrum of TPE-hydroxybenzylamine-Br4.
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Figure S12. FT mass spectrum of TPE-BZ-Br4.
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Where β = dT/dt is the heating rate, A is the pre-exponential factor, TP is the exothermic curing 
peak, and R is the universal gas constant.
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Figure S13. (A) Dynamic DSC exothermic curves and  (B) Kissinger plots for determination of 

Ea value of pure TPE-BZ-Br4.
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Figure S14. FTIR profiles of (a) TPE-TPE-BZ CMP and   (b) Py-TPE-BZ CMP before and after 

thermal treatments.
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Figure S15. First heating scan of (a) poly(TPE-TPE-BZ) and (b) poly(Py-TPE-BZ) CMPs.
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Figure S16. TGA profiles of (a) TPE-TPE-BZ CMP and  (b) Py-TPE-BZ CMP before and after 

thermal treatments.
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