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Synthesis of Size-Controlled Metal–Organic Frameworks in Colloidal Dispersions for Diverse Applications

Vanessa Galván De Cos
Basque Centre for Materials, Applications and Nanostructures (BCMaterials), Spain

Abstract
Metal–organic frameworks (MOFs) are a versatile class of porous crystalline materials built from metal ions and organic linkers, offering tunable structures and a wide range of applications. In this work, different MOFs such as UiO-66 and MOF-808 were synthesized under varied conditions to control crystal size and morphology by using modulators like acetic acid and amino acids. Both pre- and post-synthetic functionalization with biomolecules such as lysine, arginine, and cysteine were performed to tailor surface chemistry and explore specific interactions. The resulting nanostructures were characterized using XRD, SEM, IR, and NMR, confirming preserved crystallinity and controlled particle size. Finally, the potential of these functionalized MOF nanoparticles as components of nanofluids for high-voltage engineering applications will be discussed.
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