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Abstract 

 

The wastewater generated by different industries has a 
high level of organic matter, which makes this a major 
environmental problem. If nitrogen, phosphorus and chemical-
oxygen demand (COD) in wastewater could be recovered and 
converted by microorganisms into biofuels and valuable 
biocompounds, the waste would be used as a resource reducing 
the cost of wastewater treatment (Raposo et al., 2010; Ling et 
al., 2014). 

Microalgae are usually efficient in removing nutrients 
(nitrogen and phosphorus) from wastewaters, while uptaking 
CO2 and producing oxygen.  

In this work, the growth of the green microalgae 
Parachlorella kessleri Pa-001 in primary and secondary effluent 
from a brewery industry in Lisbon, Portugal – Sociedade Central 
de Cervejas e Bebidas S.A. was studied. 

The primary effluent (PE) is obtained with the removal 
of the largest particles and the removal of a fraction of the 
suspended solids and organic matter content in the raw 
wastewater. The secondary effluent is obtained by the removal 
of the biodegradable organic matter and the remaining 
suspended solids. The effluents were not sterilised, and 
contained bacteria. In fact, mixed cultures offer a number of 
advantages over pure cultures, since bacteria are able to use 
ammonia, converting it to nitrate, which would be eventually 
used by the microalgae. Also, bacteria produce CO2 during 
metabolism, which is necessary for microalgae to carry out 
photosynthesis. 

A 70 L bubble-column photobioreactor was used to 
grow the strain in batch mode, indoor, in the laboratory with a 
light intensity of approximately 3.5klux. 

P. kessleri were more efficient in removing COD on the 
primary effluent compared to the secondary effluent (91.6% 
and 74% COD removal, respectively). The lipid content, 
measured as fatty acid methyl esters, was higher in the biomass 
collected at the end of the cultivation with secondary effluent 
but low in both cultivations (< 5% w/w), but the biomass 
collected from both cultures displayed high protein content 
(33.75 in primary effluent and 18.85 in secondary effluent % 
w/w). 

This work shows a method to treat primary and 
secondary brewery effluent using microalgae and bacteria 
without any dilution, supplementation or pre-treatment. 
Moreover, because there was no sterilization of the effluent, 
the high removal rate of nutrients was obtained from a 
symbiotic relationship using the bacteria flora existing in the 
effluent. The significant amounts of protein produced by the 
microalgae can be used for animal feed. More work for 
optimizing the culture conditions to maximize biomass and fatty 
acid productivities for biodiesel production is in progress. 
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Table 1 – Summary of experimental results. 
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