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oF: B Ao A zeolitic imidazolate framework-9 (ZIF-9)2 $4d3}l3. poly(ether-b-amide)-1657 (Pebax-1657) Uil
SHFS 2Elste] Pebax/ZIF-9 S-S A2 s TGL71A (N, COy)E Tt Edtdtel gk 714 &3 548 A8t
At =7 Pebax 2 Woll E15= ZIF-9 FgFo] S7Hatel wet N, FhEs H3b 44stal, CO, FA5Es Pebax/ZIF-9 3
wi% EFE7HA] FVstrt 1 o] $9] Tl Ae F4stth 181 E/YE F Pebax/ZIF-9 3 wi% ST =4 1A
1 COoll ti3l gate-opening E/do] Lol ez o= COE Woled] 7ME &8 9% 6938 BHth =3 CO, 7
=9} COyYN, AP =7} 25 Z7)5ke] Robeson upper-boundol] 7Fd 4 sh= 235 AUk
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Abstract: In this study, zeolitic imidazolate framework-9 (ZIF-9) was synthesized and Pebax/ZIF-9 mixed membranes
were prepared by varying the content in poly(ether-b-amide)-1657 (Pebax-1657), and then a single gas (N,, CO,) was per-
meated to investigate the gas permeation characteristics of the mixed membrane. As the ZIF-9 content incorporated into the
pure Pebax membrane increased, the N, permeability gradually decreased, and the CO, permeability increased up to the
Pebax/ZIF-9 3 wt% mixed membrane, and then decreased at the content thereafter. And among the mixed membranes, the
Pebax/ZIF-9 3 wt% mixed membrane showed the highest selectivity of 69.3 by selectively accepting CO, as the gate-open-
ing phenomenon occurred for the polar gas, CO,. In addition, both the CO, permeability and the CO./N, selectivity in-
creased, resulting in the closest Robeson upper-bound.
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Fig. 1. The unit structure and product of the synthesized ZIF-9.
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Fig. 2. Mixed matrix membrane photograph.
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o] FT-IRS =AIRE Aot} <=4 Pebax 22 3305
cm' ol A amide group®] -N-H bond, 1731 cm™ oA sa-
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Fig. 3. FT-IR spectra of (a) cobalt nitrate hexahydrate
(Co(NO»); - 6H,0), (b) benzimidazole, and (c) ZIF-9.
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Fig. 4. XRD pattern of synthesized ZIF-9.
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Fig. 5. FT-IR spectra of Pebax/ZIF-9 mixed matrix membranes.
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Fig. 6. TGA thermograms of ZIF-9 and Pebax/ZIF-9 mixed matrix membranes.
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Fig. 7. SEM images of cross section of Pebax and Pebax/ZIF-9 mixed matrix membranes.
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Fig. 8. Gas permeability of Pebax/ZIF-9 mixed matrix membranes according to the particle content.

7}t
Fig. 8& Pebax/ZIF-9 E9ol|A ZIF-9 ool &
Ny, CO,9 F3}=9F COYN, AEEE ZAIGE Zojt)
AAHOZE B N, COF o2 AES Ho|=d N,
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10 wt%7}A] 1.56 barreroll A 1.22 barrer® 3=} <F
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Fig. 10. Gas permeation of (a) Pebax/ZIF-9 and (b) reported mixed matrix membranes with Robeson upper-bound[36].

Membr. J. Vol. 32, No. 5, 2022



332 Soong Seok Yoon * Se Ryeong Hong
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