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@ Context

Hydrothermal liquefaction (HTL) converts microalgae into bio-oil, a biofuel precursor that is expected to play a pivotal role in the forthcoming energy transition.
Enhancing the bio-oil productivity and chemical composition is crucial to ensure compatibility with subsequent upgrading processes and to guarantee the final fuel
properties. Nevertheless, operating conditions that enhance bio-oil yield frequently compromise its quality and the economic implications of energy-intensive, yield-
maximizing regimes relative to more balanced strategies remain insufficiently assessed. Therefore, we present a multivariable optimization framework integrating
experimental design, process simulation, and techno-economic analysis (TEA) to accelerate a sustainable transition towards biofuels derived from microalgae in small
European countries like Belgium.
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Conclusions ' ] . HP =4.67 >3.77 [€/]]
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" TEA must be integrated to process optimization. : 5
'\ Technical optimization does not represent best conditions for economical feasibility!

" Production scale influence the optimization strategy, as energy demands might not be
compensated by bio-oil productivity at large scale.
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