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Abstract:  

Catalysis lies at the heart of the chemical industry and could be considered as the society’s gateway to the sustainable 

and petroleum-free future for fuel and chemical production. While the energy needs of the developed world are 

currently over-dependent on the utilization of finite resources in conjunction with the recurring uncertainty in the price 

of crude oil, research efforts are markedly shifting the overall picture towards processes that use alternative or 

renewable sources (such as biomass and natural gas) for the production of fuels and chemicals. In this context, this talk 

will be mainly focused on the crucial topic of solvent effects on biomass applications and specifically on the reactivity 

and overall stability of value-added biomass derived chemicals such as 5-hydroxy-methyl-furfural (HMF). A case study 

of aqueous dimethyl sulfoxide (DMSO) reaction media will be discussed based on kinetic and isotopic labeling 

experiments. Emphasis will be placed on how vibrational spectroscopy can be utilized for unravelling solvent-solute 

interactions at the molecular level. To this end, it will be presented an approach that allow us to monitor the interaction 

between specific functional groups and solvent molecules providing insights into solvation effects that apply also to 

other mixed solvent systems. Besides biomass systems, structure-function relationships of supported metal oxide 

catalysts, acquired by means of in situ and operando vibrational spectroscopy will be briefly presented to illustrate how 

combining spectroscopic studies with reactivity measurements can contribute to overcoming 

future challenges in the field of general catalysis. 
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