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Research Statement: 

Polymeric materials with interconnected pores, so-called monoliths, have attracted much 

attention due to their numerous uses in a wide range of commercial products including ion-

exchange applications, supports for liquid chromatography, metal recovery, and cosmetics. 

Generally two approaches are used to generate porosity, first one involving in situ use of 

supramolecular micellar assemblies of surfactant molecules during polymerization and 

subsequent removal of the surfactants and the second one is through spontaneous phase 

separation of an initially homogeneous solution upon cooling and an arrest thereof in an early 

stage due to gelation of the polymer rich phase. In the present work, the later approach for the 

synthesis of porous polymeric frameworks will be explored. This idea will be extended for the 

synthesis of epoxy acrylate resins which can give rise to reactive porous materials with 

interesting properties. 

 

My goal: 

The aim of the project is to design reactive monoliths based on acrylic resin with a 

glycidyl group which corresponds to a polymeric ester of acrylic or methacrylic acid. Various 

ways to functionalize these structures by taking advantage of the reactive epoxy units will be 

explored. Using different types of reactions, i.e. hydrolysis, aminolysis and nucleophilic 

reactions, we aim to develop activated monoliths that find applications in bio-environmental 

chemistry. One of our interests is to couple the glycidyl group to bio-molecules, for example 

enzymes, to create bioreactors. Another challenge lays in the development of devices for metal 

recovery that can be achieved by coupling the epoxy-groups to chelating agents. Furthermore, 

introducing active sites with a large affinity for charged compounds leads to applications as ion 

exchange resins. These are especially suited for large bio-molecules because of the slow 

diffusion rate through the monolith pores. In all cases we are looking for new technologies and 

devices that combine the unique structural properties of the monolith with smart biologically 

relevant chemistry as solutions for bio-environmental related problems.    

 


