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Membrane technology has been widely explored for high temperature H2 purification and CO2 capture in the integrated gasification combined cycle (IGCC) processes. Polymeric membranes permeating H2 and rejecting CO2 at 100 - 200 oC have demonstrated promise for economical CO2 capture. Conventional approaches are focused on rigid polymers with strong size sieving ability for H2/CO2 separation. In contrast, we investigate mixed matrix membranes (MMMs) containing palladium (Pd) nanoparticles, which have strong affinity towards H2 and thus exhibit H2/CO2 solubility selectivity as high as 840 at 50 - 200 oC. Poly[2,2’-(m-phenylene)-5,5’-bisbenzimidazole] (m-PBI) is selected as a model polymer matrix. The m-PBI can also be crosslinked to improve the size-sieving ability of polymer phase. Uniform Pd nanoparticles (~10 nm) are prepared via hot-injection approaches, and effect of Pd loading (0 – 30 wt%) on the H2/CO2 separation properties is thoroughly evaluated. The loading of Pd nanoparticles increases H2 permeability and H2/CO2 selectivity at temperature of 50 – 200 oC. For example, addition of 10 wt% Pd in the m-PBI increases the H2 permeability from 2.3 Barrers to 3.5 Barrers, and H2/CO2 selectivity from 12 to 18 at 50 oC. This presentation will discuss pure-gas (H2, N2 and CO2) permeation properties of the MMMs in details, and H2 and CO2 solubility in the MMMs to reveal the influence of H2-Pd interaction on H2/CO2 separation performance.
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