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Syntheses of Nanoporous Metal Complexes Containing Citric Acid
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Nanoporous metal complexes (NMCs) are crystalline solids made from metal ions and organic
ligands, and are porous materials containing uniform nanometer-sized pores inside. By freely
combining metal ions and organic ligands, it is possible to create a variety of properties inside the
pores. Especially, NMCs with coordination-unsaturated metal sites are expected to be practically
applied to as catalysts or adsorbents because they can interact with various molecules. However,
most of the NMCs with coordination-unsaturated metal sites developed so far often require time-
consuming and multi-step synthesis of organic ligands, which poses a challenge in terms of cost
and scale-up for practical use. In this research, we aimed to develop NMCs with dense
coordination-unsaturated metal sites using inexpensive ligands. We focused on citric acid as a
low-cost and readily available ligand. Citric acid has a high density of carboxylic acids and a large
number of coordination sites, which is expected to enable a high-density arrangement of
coordination-unsaturated metal sites in the crystal structure. We tried the synthesis of a new
NMCs containing citric acid by reacting citric acid, metal ions and auxiliary ligands.
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