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Abstract Particular scientific interest focuses on the development of cost-effective ways
to recover resources, mainly nutrients (nitrogen and phosphorus), from the wastewater.
The photobioreactor (PhBR) unit process operation can be used to cultivate microalgae
as a means to recover nutrients and/or as a tertiary wastewater treatment process. Due to
the uptake and storage of nutrients the cultivated microalgae can be further used in
agriculture, i.e. as fertilizer. The objective of this study is to assess the uptake and
storage of nutrients by a mixed green microalgal culture, isolated in an open wastewater
pond. Laboratory-scale batch experiments were carried out in a 24-L open air-lift PhBR
with constant light intensity (600 pmol m™ s™ on the surface) and constant aeration
mixed with CO, (6%). According to microscopic observations, the mixed microalgal
culture consists mainly of Chlorella sp. and Scenedesmus sp. and it was cultivated using
the MWC+Se synthetic medium. The growth of algae biomass and the amount of
nitrogen and phosphorous were monitored in the bulk liquid as well as inside the
biomass. Five different initial nitrogen concentrations were assessed, while the amount
of the other nutrients were kept constant. Dilutions were made in the end of each cycle
to avoid self-shading of the biomass. The algal growth rate and the internal cell quota
were assessed. An ASM-based biokinetic algae model, developed in a previous study by
Wagner et al. (2014), was used to simulate and compare the measurement data. Data
suggest (Figure 1) that the model simulations can effectively predict the uptake and
storage of phosphorous. This was also the case for the nitrogen uptake and storage (data
not shown).
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Figure 1: The growth, phosphorous uptake and internal phosphorous cell quota of the green mixed microalgae. The
initial concentration of total phosphorous in the bulk liquid was 1.55 mg PO,-P /. Not all data is shown here.
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