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Energy transition is undoubtedly one of the major societal challenges we face today. In this landscape, the 
development of clean and sustainable energy technologies is at the forefront of current research. Among 
the emerging classes of functional materials, Metal–Organic Frameworks (MOFs) have attracted 
considerable attention over the past two decades as promising candidates for a wide range of applications. 
Owing to their crystalline, porous hybrid structures and their almost unlimited structural versatility, MOFs 
offer exceptional opportunities to tailor their intrinsic properties, such as hydrophilicity, hydrophobicity, 
and molecular or ionic selectivity, to meet specific application requirements. 

Furthermore, combining MOFs with other materials, such as polymers and carbon-based materials, enables 
the fabrication of composite materials like Mixed Matrix Membranes (MMMs), thereby opening new 
opportunities for energy-related applications. 

This seminar will present the fundamental structural features of MOFs, followed by an overview of the 
design and fabrication of Mixed Matrix Membranes. Their use as functional materials in batteries and fuel 
cells will also be discussed through representative application examples. 
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