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Crystalline metal-organic materials are an exciting class of materials that have
potential applications for instance in gas capture, energy storage, sensing, and
electronics. However, high-quality thin films are necessary for the commercial and
industrial applications of metal-organic materials. The good news is that
atomic/molecular layer deposition (ALD/MLD) is a gas-phase technique that could
make thin-film fabrication of metal-organic materials an industrially feasible
technique. By using ALD/MLD, entirely new crystalline metal-organic materials can
be created, even materials that cannot be produced by traditional wet chemical
processes due to interactions with solvent molecules.

This research gives insight into the factors that impact whether the thin film material
will be crystalline or amorphous. Also, the benefits of crystalline metal-organic thin
film materials were explored, such as the benefits from their possibly porous
structure, and the role of layered guest-matrix structure for ion and molecule
intercalation.

The study covers 19 different material combinations of the metal-organic thin-film
material family deposited by ALD/MLD. Some of the materials showed promising
properties, such as the porosity of copper-benzenedicarboxylate thin films and the
electrochemical performance of litium-based materials. The results indicate that
there are still numerous possibilities for the development of new precursor
combinations with unrevealed potential for various applications.
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