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Fabrication of SIFSIX-1-Cu MOF oriented thin films using a casting method
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Metal-Organic Frameworks (MOFs) are formed by the self-assembly of metal ions and organic ligands,
and have various functions such as gas storage, separation, and catalysis. MOF thin films are expected for
applications such as gas separation, proton conducting membranes, and so on. We have fabricated a thin
film from the colloidal solution of ELM-12, [Cu(bpy).(OTf),] (OTf = Trifluoromethanesulfonate), using
the casting method. In this study, we constructed an oriented membrane of [Cu(bpy).SiFs] with a three-
dimensional framework by introducing the anionic inorganic pillar ligand SiFs*~ into ELM-12 through an
anion exchange process.

As previously reported, bulk ELM-12 was synthesized via the solution diffusion method. Next, a colloidal
solution of ELM-12 was prepared, and a thin film was fabricated using the casting method. The thin film
was then immersed in a tert-butyl alcohol solution of (TBA)(SiFs?") for anion exchange, introducing SiFs?
- and forming an oriented membrane of [Cu(bpy).SiFs]. Thin-film X-ray diffraction (XRD) measurements
were performed. In the in-plane direction of the film (horizontal to the substrate), only diffraction peaks
attributable to (240) due to the periodic structure within the layer were observed, while in the out-of-plane
direction (perpendicular to the substrate), only diffraction peaks attributable to (00/) due to the periodic
structure between layers were observed.
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