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ABSTRACT
This study explores environmental issues such as greenhouse effects and global warming,
focusing on the potential of gas separation technology in addressing greenhouse gas emissions.

Membrane separation techniques have proven to be effective for gas separation, and among the
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inorganic membrane materials, carbon membranes have demonstrated superior gas separation
performance. Carbon membranes can be categorized into molecular sieve and selective adsorption
types, each suitable for separating different gas molecules. Additionally, research indicates that
zeolitic imidazolate frameworks (ZIFs) within the metal-organic framework (MOFs) class hold
promise as potential porous fillers for gas separation applications. A composite technique is proposed
by combining materials such as polyetherimide (PEI), ZIFs, and carbon molecular sieve (CMS) to
the The

ZIF-67-Membrane with varying deposition times and subsequent PEI modification to improve its

enhance performance of membranes. experimental investigation focuses on
separation capabilities. The modified and carbonized membranes exhibit enhanced gas adsorption
capacity and selectivity. The results show that the ZIF-67/CMS-Membrane with a deposition time of 2
days exhibits good diffusion selectivity for nitrogen gas, with H2/CHa, N2/CO2, N2/CO, and N2/CHa
values of 3.54, 1.52, 2.04, and 6.80, respectively, indicating a certain level of nitrogen gas separation
performance. Using ZIF-67 as an inorganic surface modifier and employing post-synthesis methods
contribute to forming a thin, well-crosslinked, and stable ZIF-67-Membrane, suggesting its potential
for practical gas separation applications.

Key Words: membrane separation technology, zeolite imidazole frameworks, carbon. molecular sieve

membrane, polyetherimide
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0.5 day 1.0mg
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FRESE - P B SR SR I BB IRRE - (Eh(L1% ZIF
FIELAR R TR [25] -
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HREF AT RS » HiER 992.2 barrer - I HIREEER
BHEHPERAT7EE CO2 » CHa RTINS RN T8 -
MmH R EER GBS B ERE - I 2 Ry
ZIF-67/CMS-Membrane ¥} Hz ~ N2 ~ CO ~ CO2 1 CHa 1Y%
%% 57 B By ¢+ 12083.8 ~ 11212.8 ~ 14079.1 - 10761.6 -
9794.7cm?s L » ZIF-67/CMS-Membrane i 4% & A ALY
TrFRERARE DT ek V- CO2 73— m] DL — Bt i AR EIAE 4 1
F > B140-NH[46] - £ {E 6y ZIF-67-Membrane #7547
BRI EERIRIfT CO2 HYSS &M 2R i AT IR U AE

I~ &

AWTFELL A TRIENR ZIFs 25Ty ZIF-67 SRi5EY)
BEEFE ZIF-67/CMS-Membrane > i f|F PEI % ZIF-67-
Membrane #ETTEEf - HAFFRERZE > ZIF-67-Membrane
SE RIS SR (R 2 RAVHERE] - THRRIERE s 6.38 pm > S
H PEI (SHiHEARE - (FREELE-NH BRER - A LUEE
PIEEA BRI CO2 Hy&S & M FRIR LI Ry RE ST > H
SERRE IS IS 17.25um » ;{411 ZIF-67/PEI-Membrane 3
1TiRAL - BRALIRATHRE G B a4 9 FEIZ T A
&0~ $HFLECHAtERRE - B 1 REUIIRE 2 RAVHRRIR(LE
[RGBy 4.52um A1 2.49um > HER(EIR AR B A H ZH)
OH 'BREA: » MG B UK - Rl il R 81.2°
A 72.7° > BREREEF Ryfi/KME > BRI &S AR B AT i
Fo7K oy TR o 7K o3 F-EB 70 e » M2 4 FSHE T
By T-Hi o D AR Y BRECECR © ZIF-67/CMS-Membrane
CNWBEHZESR > EIK 05 REEENT - Ho il
CO2 # CHa > Jjif% 2 Kify ZIF-67/CMS-Membrane A4 %%
TR BAFAT U IES o Ha/CHe » N2/COs - No/CO
N2/CHa - EAE 4T85 3.54 ~ 1.52 ~ 2.04 - 6.80 > HEREH
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% 2. RNEBEREIER] ZIF-67/CMS-Membrane @& EkMEE

Permeance (barrer) H, [\ Cco CO; CH, -
0.5day 715.2 365.5 413.6 704.5 710.8 -
lday 735.3 156.8 611.4 1311 133.0 -
2day 433.5 772.4 475.4 487.7 992.2 -
Selectivity Hz/Nz Hz/CO Hz/CH4 Nz/COz NZICO Nz/CH4
0.5day 1.95 1.72 1.00 0.51 0.88 0.51
lday 4.68 1.20 5.52 1.19 0.25 1.17
2day 0.56 0.91 0.43 1.58 1.62 0.77

Diffusion coefficient

(X 10713 sz Sfl) HZ N2 Cco COZ CH4 -
0.5day 420.2 323.2 420.2 600.3 112 -
lday 162.5 126.3 947.9 151.6 126.3 -
2day 358.8 688.9 337.6 453.2 101.3 -
Diffusion selectivity Hz/Nz Hz/CO Hz/CH4 Nz/COz N2/CO Nz/CH4
0.5day 1.30 1 3.75 0.53 0.76 2.88
lday 1.28 0.17 1.28 0.83 0.13 1
2day 0.52 1.06 3.54 1.52 2.04 6.80
Solubility coefficient
(cm? (STPt{cm'ScmHg'l) H. N, co €O, CH, )
0.5 day 1701.9 11308.3 98439 117353 63428 -
1 day 452.4 12411 644.9 864.9 1052.7 -
2 day 12083.8 11212.8 14079.1 10761.6 9794.7 -
SOlUblllty Selectivity Hz/Nz Hz/CO Hz/CH4 Nz/COz Nz/CO Nz/CHA
0.5 day 0.15 0.17 0.26 0.96 1.14 1.78
1 day 0.36 0.70 0.42 143 1.92 117
2 day 1.07 0.85 1.23 1.04 0.79 1.14

—EHVTEERER - 45RFEEH 0 (B ZIF-67 {EREfgRimiE 5 Cravillon, J., S. Miinzer, S. J. Lohmeier, A. Feldhoff, K.
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6. Fonseca, J., T. Gong, L. Jiao and H. L. Jiang (2021)

B - BEHVAGER - AWTURR T AR RS G R SR
FRES BRI EE SR F o IR R B (B W RE B T A4S
1 KA SR RAS BRI S e FR (L 5E 25 T RE e - HIERIR
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