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Effect of ZrO, Nanoparticles on Gas Permeability of Polyimide Membrane
Zhang Pengjun®, Ding Baohong', Xia Peiwen', Wang Qiang*, Zang Shuliang®, Deng Guichun®
(1. Ministry of chemical and Environmental Sciences,-liaoning shihua university ,/Fushun 113001, China ;
2. Quanzhou. Institute of Technology, Jinjiang 362269, China)

Abstract : Nano ZrO, particles were synthesized by sol-gel method. A series of PI-ZrO, hybrid membrane with different molar
ratios (PI acid : ZrO,) were prepared by adding ZrO, nanoparticles to PMDA-ODA-type polyimide acid. It was characterized by in-
frared, thermal analysis, field emission scanning electron microscopy and fully automatic physical adsorption instrument, and the gas
permeation performance of the hybrid'membrane was detected by pure CH,, CO, and N, on the self-made gas permeability detecting
device. The results show that ZrO, particles are uniformly filled in the polyimide to form an organic-inorganic network structure,
which has good thermal stability and gas permeability. When the molar ratio of polyimide acid to nano-zirconia particles is 5 : 1, the
polyimide hybrid membrane has high gas selectivity, and the permeability coefficients of CO,, CH, and N, gases are 69.44,4.33,
13.64 10° L/(m* - s - Pa) respectively, and the separation factor of CO, / CH, is 16.04. Compared with the conventional PMDA-
ODA type polyimide separation membrane, the permeability coefficients of CO,, CH,, N, are increased by 2.6,8.0 and 30.0 times.

Keywords : zirconium dioxide ; nanoparticle ; gas permeability coefficient ; network structure ; hybrid membrane
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