Solution–Processable Exfoliated Zeolite Nanosheets Purified by Density Gradient Centrifugation
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Sub-100 nm thick zeolite films are desirable for achieving high molecular throughput membranes. These thin films can be fabricated by assembly of 1.5 unit cell thick, high-aspect-ratio zeolite nanosheets. We recently reported synthesis of structurally and morphologically intact MFI-nanosheets [1] by exfoliation of multilamellar MFI [2] using melt blending with polystyrene [3]. Exfoliated nanosheets were extracted out of the polymer matrix by solution processing. Nanosheets were purified from polystyrene and unexfoliated particles by non-linear density gradient centrifugation (DGC) [4]. Purified nanosheets were characterized by transmission electron microscopy (TEM), and electron diffraction (ED) to confirm that purified nanosheets were highly crystalline. 
Sub-100 nm thick zeolite films were fabricated on porous supports by a filtration of nanosheets suspension. Film thickness was simply controlled by adjusting the amount of nanosheets used in the filter coating. Scanning electron microscopy (SEM) images of the nanosheet film show that MFI-nanosheets cover the entire support while orienting themselves along their b-axis. Interparticle gaps in the nanosheets films were reduced by hydrothermal treatment of the nanosheet films, which led to b-oriented MFI membranes.
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