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Development of porphyrin-based Metal Organic Framework (MOF) and MOF thin films 

In our group we are developing porous coordination polymers also called Metal Organic Frameworks (MOFs) 

based on redox active ligands and/or metals. MOFs represent a class of sophisticated nanostructured crystalline 

solids; they consist of infinite networks of metal clusters or ions coordinated by organic linkers in a 2 or 3D 

structure. These functional solids display great potential for applications in catalysis and especially for the study 

of structure-properties relationship1-4. In this research project we are first aiming to synthesize stable porous 

MOFs based on redox active ligands such as porphyrins. Stability towards hydrolysis5 as well as thermal and 

chemical properties of MOFs will be assessed. Then, these solids will be electrochemically characterized to 

explore their activity in electrocatalysis for small molecules activation (such as O2 and CO2).  

Moreover, a part of the project will focus on the development of MOF thin film growth using molecular layer 

deposition (MLD) technique. True implementation of MOFs in energy-related technologies offers a tremendous 

potential but requires the growth of thin films to allow construction of device-like architectures. So far MOF thin 

films have been produced by solution-based methods6 and have several limitations for large-scale industrial 

deposition processes. An attractive alternative to the solution based methods is the vapor phase fabrication of 

MOF thin films. The use of molecular layer deposition (MLD) technique is strongly innovative in the field of MOF 

chemistry7-9.This self-limiting growth process at the vapour/surface interface provides potential to create novel 

ordered molecular stacking sequences achieving MOFs with unexplored features. Regarding all the studies on 

MLD of MOFs reported so far MOF crystallinity appears to be generally poor. The nature and impact of the 

substrate was never considered as a parameter influencing MOF thin film quality. In this project, the substrate/film 

interface will be explored for epitaxial growth of thin films10.  

Techniques:  

The project will include classical synthesis of coordination polymers, materials characterizations (XRD, TGA, IR, 

UV-vis, BET, SEM, TEM), electrochemical studies, technical optimisation of the ALD system for MOF growth to 

understand the underlying parameters and optimize the crystallinity of the thin films.  

National and international collaborations are possible in the frame of this project. 

Skills: 

Candidates with a strong background in synthesis, coordination chemistry, electrochemistry and/or diffraction 

studies, and electronic microscopy are encouraged to apply.  

Starting date:  

October 2019 - This position is funded for 12 months with a 6 months extension possibility. 

 

 

Figure: Oxygen reduction reaction (ORR) catalysis study using a molecular porphyrin and porphyrin-based MOF2  
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