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Hydrothermal liquefaction (HTL) is a thermochemical process able to transform sludges from 

wastewater treatment into bio-fuels, thus recovering energy from waste matter. Our research group is 

investigating HTL as an effective route to produce bio-oil, as target product, from municipal sewage 

sludge.1 The valorization of solid, aqueous, and gaseous by-products obtained through this process 

(Figure 1) is a key to enhancing the sustainability and circularity of HTL technology.  

We propose the use of the solid residue (biochar) as a green flame-retardant additive in polymer 

composites. Owing to the large inorganic fraction and abundant surface functional groups, HTL 

biochar can improve the thermal and fire resistance of epoxy resins, providing self-extinction (i.e., V-

0 rating in vertical flame spread tests) in combination with other additives.2  

The aqueous phase resulting from HTL has a high organic content and needs to be treated before 

being recirculated in the system or reutilized in alternative ways. We are testing the purification of 

the aqueous phase through adsorption and photodegradation by means of different TiO2-based hybrid 

materials,3 aiming to reduce the concentration of organic contaminants, with particular attention to 

the most harmful ones (e.g., polycyclic aromatic hydrocarbons).  

These activities are performed in the framework of the Programma per il Finanziamento della Ricerca 

di Ateneo (FRA) 2022 of the University of Naples Federico II (Project EPIC). 
 

 

Figure 1. Scheme of HTL process and possible strategies for the reuse of its by-products. 
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