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UNANGDATNDINGE

Zeolitic imidazolate frameworks (ZIFs) are one of the metal organic frameworks
(MOFs) and highly porous material, known for their remarkable thermal and chemical
stability. ZIF-8 membranes were prepared by seed ZIF-8 particles on a porous Q-alumina
surface via seeding, secondary seed growth and suction methods. Secondary seedings of
ZIF were used to minimize defects in the membranes. The synthesized ZIF-8
membranes with small ZIF-8 particles in a selective layer showed significant
improvement in CO, permeability and CO2/CHg selectivity in mixed gas permeation tests.
Subsequently, the ZIF-8 particles were characterized using scanning electron microscopy
(SEM), X-ray diffraction (XRD) and Brunauer Emmett Teller surface area (BET). In this
study, various preparations of ZIF-8 particles were synthesized using different ratios of
metal cations and imidazolate anions (12:1, 9:1, 6:1 and 3:1). The result showed that BET
surface area and Mean crystal size were 1,882 m2/g and 150 nm with 12:1 ratio of 2-
methylimidazole: Zinc nitrate hexahydrate. The ZIF-8 membranes were analyzed using
SEM, XRD and gas permeation tests at different operating temperatures (25°C, 35°C, and
45°C). The permeation and selectivity tests of CO, and CHs on ZIF-8 membranes were
measured at different pressures in the feed side (500-800 kPa). The quality of the ZIF-8
selective layer on the surface of O-alumina support was confirmed by XRD and SEM.
The finished selectivity of CO, removal from CHg was improve via ZIF-8 membrane. On

feed pressure 500 kPa at 25°C, the CO, permeance can reach 6.98x10°cm>(STP)=cm *

cm?*s ' *cmHg™ and the selectivity of CO»/CHa was 10.1, respectively.

Index Terms CO, removal, gas separation, Zeolitic imidazolate framework-8 (ZIF-8) and

biogas.





