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From glycolate to methane — A new biofuel production concept
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he decreasing reserves of fossil-based energy sources and the climate change enforce the usage of renewable energy and biofuels.

Current microalgae-based approaches face the problem that the biological process of biomass production and the subsequent
harvest and refinement of biomass strongly decrease the energetic and economic balance. A new algae-based concept aims to avoid
biomass production; instead, an intermediate of algal metabolism (glycolate) is used for the methane production by anaerobic
fermentation. In this way, metabolic costs and energetic costs for biomass harvest and refinement could be drastically reduced/
avoided. Previous studies showed the ability of the green alga Chlamydomonas reinhardtii to produce and actively excrete glycolate
under photo-respiratory conditions. It was proven that a microbial consortium can be adapted to use glycolate as main carbon source
for biogas production. The aim of the present study is to evaluate optimum conditions for glycolate production in a photo-bioreactor
under simulated natural conditions and to analyse the quantum efficiency of glycolate production in comparison to biomass formation.
It is further aimed to couple the photo-bioreactor and the anaerobic fermenter in a pilot installation to prove the technical feasibility
of this approach. From the obtained results, it can be concluded that a continuous production of glycolate is possible over a period of
at least several days. The achieved glycolate concentration in the culture suspension is high enough to feed microbial fermentation. It
was shown that the daily glycolate production (59 mgL'd") is equivalent to that of algal biomass (62 mgL"'d™").
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