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Biomass valorization by means of catalytical and biological processes

Woody biomass is an abundant raw material, vastly available in nature. Each of the three main components of woody biomass,
namely lignin, hemicelluloses and celluloses are themselves valuable resources, if being selectively transformed in valuable
compounds. In this study, nut shell biomass was hydrolyzed with water assisted by microwave and the products were biologically
treated without any separation process. Thus, the hydrolyzed product, xylose (from hemicellulose) was fermented by the appropriate
microorganism for the production of lactic acid, the monomer of polylactic acid, a biodegradable plastic. Pure cellulose was also
hydrolyzed to glucose and then fermented to lactic acid, as well. We obtained a high conversion to optically pure lactic acid through
a non-petrochemical pathway. On the other hand, cellulose was hydrolyzed using basic catalysts, such as hydrotalcites, also assisted
by microwave. Although the conversion was lower compared to acidic hydrolysis, alkali hydrolysis gave directly smaller molecules
(C,-C,) with higher functional group densities. In conclusion, we propose a multidisciplinary study for the combination of catalytical
and biological processes for the valorization of residual biomass, which makes the process more sustainable in the current society.
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