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HIL process

Hydrothermal liquefaction (HTL) process is a thermochemical route to obtain a liquid energy vector (bio-crude) from high-water-content waste, as sewage sludge. The aim of this work
IS to increase the knowledge on the possible synergistic/antagonistic effects of the biomass macro-components (i.e. carbohydrates, proteins, lipids) on the yield/quality of bio-crude, by
analyzing the HTL process of real sludge and mixtures of them to different compositions.

Di Lauro et al., (2024), “Characterization of biocrude produced by hydrothermal liquefaction of municipal sewage sludge in a 500 mL batch reactor”. Industiral & Engineering Chemistry Research. 63, 955-967.
Balsamo et al., (2024), Unravelling the Role of Biochemical Compounds within the Hydrothermal Liquefaction Process of Real Sludge Mixtures”. Sustainability. 16, 1770.

Sludge properties and experimental apparatus
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Chemical and energetic properties of two kind of sludge.

HHV = higher heating value; LHV = lower heating value. Yield on dry and ash-free basis and energy recovery of bio-crude.

Results & Discussion
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In sludge mixtures, a higher content of TS leads to the formation polyunsaturated fatty acids (5.3/130 ppm) and of aliphatic -CH, and -CH, protons in the 0.5-2.5/10-40 ppm
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Conclusion

In this work, the role of the possible synergistic/antagonistic effects of lipids, proteins and carbohydrates, during the hydrothermal liquefaction process applied to realistic matrices, was examined. For
bio-crude yield obtained from tannery and municipal sludges mixtures, there is an optimal value of the carbohydrate-to-protein mass ratio (2:1, as in the case of MS:TS 75:25) which favours the reactive
network towards the formation of bio-oil. The reaction mechanisms that lead to the formation of bio-crude from mixtures of carbohydrate and protein derivatives could be traced back to Maillard
reactions. Indeed, reactions involving the solubilisation of carbohydrates to form soluble products in the agueous phase, such as hydrolysis and retro-aldol condensation, are favoured for short reaction
times at the operating temperature (350 ° C) used in the present work.
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