Microalgae: a promising tool for bioremediation and a feedstock for recovering of high-value compounds under a biorefinery approach
Serena Lima, PhD, Engineering Department, University of Palermo, Palermo, Italy


Abstract (300 word limit)
Microalgae are a class of photosynthetic microorganisms that aroused interest in the scientific community over the last twenty years. They are characterized by a huge variety in terms of species and for this reason may be employed in several fields, accordingly to the characteristics of the produced biomass. Microalgae accumulate high levels of high-value compounds, such as carotenoids and omega 3.
These compounds find application in the nutraceutics, pharmaceutics and aquaculture fields and own an interesting commercial value. The remaining fractions of algal biomass are composed by lipids, carbohydrates and proteins and may be exploited as well in several other applications. As an example, the protein fraction may be employed as biostimulant, the carbohydrate fraction may be employed as a source of fermentable sugars or of furfuralic compounds and the lipid fraction may be employed as a source of biodiesel or as feedstock for biocatalytic processes.
Microalgae, furthermore, are able to use flue gasses CO2 as carbon source and to grow in wastewaters. For instance, they employ inorganic compounds such as nitrates and phosphates for their growth. For this reason, they may be employed in wastewater treatment with great results. They are also able to treat emerging contaminants and to decrease the metals from the waters in which they grow. In the last years, scientific community defined the concept of biorefinery applied to microalgal biomass. In fact, the processes of cultivation, harvesting and downstream treatment of the biomass require a significant energetic expense. It is therefore necessary to exploit every fraction of the obtained biomass in order to make the entire process economically feasible and to fulfill a circular process.
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