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INTRODUCTION

Biogas, which mainly consists of CH, (40-75%), CO, (15-60%) and H,S (0.005-2%), constitutes a valuable renewable energy source
able to reduce current dependence on fossil fuels. In this context, CO, removal increases the specific calorific value and reduces biogas
costs of compression and transportation, while H,S removal is mandatory due to its toxic and corrosive nature [1].

Photosynthetic biogas upgrading represents a cost-effective and environmentally friendly platform for the removal of both
pollutants. This process is based on the consumption of CO, by microalgae via photosynthesis and the concomitant oxidation of H,S to
sulfate by sulfur-oxidizing bacteria using the oxygen photosynthetically produced [2]. Moreover, domestic wastewater (DWW) or
centrate can be used as nutrient source to support algal-bacterial growth [3].
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CONCLUSIONS

v Negligible influence of the hydraulic retention time (HRT) in the HRAP and the biogas flowrate (G) in the absorption column on the biogas upgrading performance.

v" Despite higher L/G ratios supported higher CO, and H,S removals, an increase of N, and O, stripping was observed, which negatively impacted CH, concentration in
the upgraded biogas.

v An increase in CO, and H,S removals was obtained using centrate instead of domestic wastewater due to the higher alkalinity and pH of the influent.

v To the best of our knowledge, this work demonstrated for the first time the capacity of algal-bacterial systems for the simultaneous biogas upgrading and wastewater
treatment at semi-industrial scale.
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