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2  oF B AFoME ZIF-89 amineCZ 7| ZAH ZIF-8 (amineZIF-8) 3ol w2 PEBAX/ZIF-8, PEBAX/amineZIF-8 &
ks Azt ZF B3t tis] Ny9F CO8l 7AIES AEE ZARIEHE N9 CO, B35+ PEBAX/ZIF-8 B 7
- ZIF-8 &5Fo| Wold4E 571819 al, PEBAX/amineZIF-8 232+2] 74-9- amineZIF-8 20 wt%7HA] F71sith7F 1 o4
ol e Atk COYN, ©)d A¥%= PEBAX/ZIF-83} PEBAX/amineZIF-8 B39t 25 ZIF-83 amineZIF-89] &
20 wt%7HAl= Z7181th7) 11 o) & 714319 3L, PEBAX/amineZIF-8 E¢to] 9= 7+AZo| Atk AmineZIF-8 20 wt%
ol CO/N, o] AH=7} 71 =YW o]+ amine 7122 PEBAXS} amineZIF-8 Ato]ol|Ao] &3H4S =0]11, amineZIF-8
o] PEBAX Wlo| T2A] E4tEHA 34 R 7| 715 243 U ZIF-8 E39}F COy0l 8ol & amined] &9 71 2
Al W] EoZ Bl

Abstract: In this study, PEBAX/ZIF-8 and PEBAX/amineZIF-8 composite membranes were prepared according to the
content of zeolitic imidazolate framework-8 (ZIF-8), amine-modified ZIF-8 (amineZIF-8), the gas permeability properties of
N, and CO, were investigated for each composite membrane. In the case of the PEBAX/ZIF-8 composite membrane, the
permeability of N, and CO, increased as the ZIF-8 content increased, and in the case of the PEBAX/amineZIF-§8 composite
membrane, the permeability of N, and CO, increased up to 20 wt% of amineZIF-8, but decreased at the higher content.
COy/N, ideal selectivity increased up to 20 wt% of ZIF-8 and amineZIF-8 contents in both PEBAX/ZIF-8 and PEBAX/
amineZIF-8 composite membranes, and then decreased thereafter, in the case of PEBAX/amineZIF-8 composite membrane
was less decreased. The reason for the highest CO,/N, ideal selectivity at 20 wt% of amineZIF-8 is that amine modification
improved the compatibility between PEBAX and amineZIF-8, and thus amineZIF-8 was evenly dispersed in PEBAX,
resulting in the greatest effect of the porous ZIF-8 with a 3.4 A pore size and the amine with affinity for CO,.
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Fig. 1. Chemical structure of ZIF-8.
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Fig. 2. A schematic diagram of gas permeation apparatus.
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Fig. 5. TGA curves of PEBAX/ZIF-8 and PEBAX/amine-
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Table 1. Contribution of ZIF-8 and AmineZIF-8 in the
Composite Membranes

Membrane Loading (wt%) pCO; (%)

Neat PEBAX 0 -
10 14.2
PEBAX/ZIF-8 20 30.7
30 32.6
10 18.3
PEBAX/amineZIF-8 20 65.1
30 35.8

4 A

Fig. 7°1419] ZIF-8 3% S7}el W& COo, A& &
¥ A3 HEE PEBAX/ZIF-8 E3ttol| A ZIF-8 3 20
wi%7HA= Z1A| F =7 dASHA F7FekAIT ZIF-8 &
F 20~30 wt% WA E thh F7HEo] 7HAEh
A ZIF-8 gHgol S71el wheh Heete] Cco, 3
7t Z7138 ol ZIF-89 tdaA Fx=2 g A
F3 go]A, PEBAXS} ZIF-8 AlAALe]S] cavity 18]
I COy ﬂm ZIF-89] &3 ofsf FAR=rt HAt
=713 Ao g Btk 12} ZIF-8 20 wt% ©]4+e] &
FolA FHE F7HEC] AR A2 AL
Mo FTHERT AT AL HFe] ZIF-8 FFdA=
ZIF-89] SO QIsiA dA F9o dadt 1 &4
Zol FAHHA FH7AQ] CO, #AVF A WE
g2 Y&} ERF2] Ho AgEo] ERmr} i
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Fig. 8. Diffusivity of permeation gases in PEBAX/ZIF-8 and
PEBAX/amineZIF-8 composite membranes.
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Fig. 9. Solubility of permeation gases in PEBAX/ZIF-8 and
PEBAX/amineZIF-8 composite membranes.
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Fig. 10. Selectivity of PEBAX/ZIF-8 and PEBAX/amineZIF-8
composite membranes according to the particle content.
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