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Aerobic granular sludge (AGS) has been receiving increasing attention as one of the promising 
biotechnologies in wastewater treatment. Compared to conventional processes, AGS offers as main 
advantages its excellent nutrient removal capability, good settling properties, and the simplicity of operation 
[1]. At the same time, microalgae research in wastewaters has been blooming in the past few decades, largely 
owing to their capacity concerning the removal of nitrogen, phosphorus, and other elements from these 
effluents [2]. The combination of microalgae and bacteria within the same structure could improve wastewater 
treatment as the resulting metabolic diversity could make the process more efficient [3]. In a consortium, 
microalgae may provide oxygen for the aerobic bacteria which could biodegrade pollutants from wastewater 
and release carbon dioxide to be used by the microalgae in photosynthesis [4]. This study aims to investigate 
the effectiveness of microalgae- bacteria granular sludge in removing nutrients from aquaculture wastewater. 
A photobioreactor was operated in sequencing batch reactor (SBR) mode, which comprised the following 
successive phases: anaerobic feeding, aeration, settling and decanting. AGS from a full scale wastewater 
treatment plant was used as the seed for bacterial granules. Several microalgae were isolated from sludge 
collected at a freshwater aquaculture facility. A suspended microalgae consortia was added to the AGS 
granules during the aeration phase. Reactor performance concerning nitrogen and phosphorus removal was 
assessed throughout its operation. At startup, synthetic domestic wastewater was used as the feed, and its 
composition was gradually lowered to mimic the aquaculture facility’s wastewater. Cycle times were adjusted 
to optimize nutrients removal. The aggregation of microalgae to bacterial granules was evaluated in the 
reactor throughout reactor operation by optical microscopy and BG-11 agar plating. Most of the ammonium 
present in the feeding wastewater was removed and converted into nitrate, without nitrite accumulation. 
Phosphate removal was instable throughout operation. This study is ongoing to better understand how the 
interaction of both microorganisms affects the removal processes. 

Acknowledgments: 
 The authors would like to thank the EU and FCT for funding, in the frame of the collaborative international 
Consortium AquaVal (Water JPI/0003/2016) financed under the ERA-NET WaterWorks2015 Cofunded Call. 
This ERA-NET is an integral part of the 2016 Joint Activities developed by the Water Challenges for a 
Changing World Joint Programme Initiative (Water JPI). We would also like to thank the CBQF scientific 
collaboration under the FCT project UID/Multi/50016/2019. A. T. Couto would like to thank the research grant 
from FCT, Portugal (SFRH/BD/139924/2018) and POCH, supported by the European Social Fund and 
MCTES national funds. 

References: 
[1] Amorim, C. L., Maia, A. S., Mesquita, R. B., Rangel, A. O., van Loosdrecht, M. C., Tiritan, M. E., & Castro, P. M. (2014).
Performance of aerobic granular sludge in a sequencing batch bioreactor exposed to ofloxacin, norfloxacin and ciprofloxacin. Water
research, 50, 101-113.
[2] Cai T., Park S.Y., Li Y. (2013) Nutrient recovery from wastewater streams by microalgae: Status and prospects. Renewable and
Sustainable Energy Reviews, 19, 360–369.
[3] Huang W., Li B., Zhang C., Zhang Z., Lei Z., Lu B., Zhou B. (2015) Effect of algae growth on aerobic granulation and nutrients
removal from synthetic wastewater by using sequencing batch reactors. Bioresource Technology, 179, 187-192.
[4] Delgadillo-Mirquez L., Lopes F., Taidi B., Pareau D. (2016)  Nitrogen  and phosphate removal from wastewater with a mixed
microalgae and bacteria culture. Biotechnology Reports, 11, 18–26.

mailto:atcouto@porto.ucp.pt
mailto:atcouto@porto.ucp.pt

	Book_abstract_online_compressed
	Book_abstract_final
	capa_livro_online1



