Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2023

Supplemental Information

High permeable porous organic cage composite

membrane for gas separation

Zhihao Jiang,*® Ying Wang,*® Menglong Sheng,»® Zhiyuan Zha,®" Jixiao Wang,*®

Zhi Wang,*® Song Zhao*®>

a State Key Laboratory of Chemical Engineering, Tianjin University, Tianjin 300072, P. R. China.

b School of Chemical Engineering and Technology, Tianjin University, Tianjin 300072, P. R. China.

*Corresponding author: Song Zhao

E-email address: songzhao@tju.edu.cn (S. Zhao)



Figure S1. Flow chart of a lab-made device for gas separation test, (1) sweep gas, (2) feed gas, (3)
pressure gage, (4) mass flowmeter, (5) humidifier, (6) dehumidifier, (7) membrane cell, (8) three-

way valve (9) pressure regulating valve, (10) gas chromatography, and (11) soap bubble flowmeter.



Intensity (a.u.)

TPC-PIP

10 15 20 25 30
26 (°)

Figure S2. XRD pattern of TPC-PIP film.
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Figure S3. Thermogravimetric result of TPC-RCC3@PIP film.



Figure S4. (A-B) Surface SEM images of polysulfone (PSf) and PDMS modified polysulfone (mPSf)

membranes. (C-D) Cross-section SEM images of PSf and mPSf membranes.
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Figure SS. Single gas adsorption-desorption of TPC-RCC3@PIP film at 298 K.
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Figure S6. Mixed CO,/N, separation performance of (A) TPC-CC3@PIP/mPSf and (B) TPC-

RCC3@PIP/mPSf composite membranes at different feed gas pressures.



Table S1. CO,/N, separation performance of the TPC-RCC3@PIP/mPSf membrane developed in

this work in comparison with other reported membranes.

Feed gas CO, permeance CO,/N,

TFC membranes Ref.
pressure (bar) (GPU) selectivity

XLPEG/COF-LZU1/PAN 1 1843 28 !
Polyactive/ZnTCPP/PAN 1 2070 33 2
PGO-MIL-140C/PTMSP/PSf 1 1100 30 3
PAR-TTSBI/PDMS/PSt 2 860 43 4
Pebax/PDMS/PSf 1 1500 38 3
PVAm-PVA/PDMS/PSt 2 910 78 6
HPEO2-800/PDMS/PSt 1.4 850 37 7
MPF-1/PSf 1 1304 59 8

TPC-RCC3@PIP/mPSf 1 4303 30 This work




References

(\S]

AN DN B~ W

Y. Ying, Z. Yang, D. Shi, S. B. Peh, Y. Wang, X. Yu, H. Yang, K. Chai, D. Zhao, J. Membr.
Sci., 2021, 632.

M. Liu, K. Xie, M. D. Nothling, P. A. Gurr, S. S. L. Tan, Q. Fu, P. A. Webley, G. G. Qiao,
ACS Nano., 2018, 12, 11591-11599.

M. Kang, T.-H. Kim, H. H. Han, H. J. Min, Y.-S. Bae, J. H. Kim, J. Membr. Sci., 2022, 659.
S.Yu, S. Li, Y. Liu, S. Cui, X. Shen, J. Membr. Sci., 2019, 573, 425-438.

X. Jiang, K. Goh, R. Wang, J. Membr. Sci., 2022, 658.

Y. Yuan, Y. Pan, M. Sheng, G. Xing, M. Wang, J. Wang, Z. Wang, Chin. J. Chem. Eng.,
2022.

G. Zhang, T. N. Tran, L. Huang, E. Deng, A. Blevins, W. Guo, Y. Ding, H. Lin, J. Membr.
Sci., 2022, 644.

Z. Qiao, M. Sheng, J. Wang, S. Zhao, Z. Wang, AICHE J., 2019, 65, 239-249.



