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Recycling of marine aquaculture wastewater using a microalgae-bacterial granular sludge system
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Aquaculture has become the fastest growing animal food-producing sector. In a near future, an intensification of
the aquaculture practices is expected to cope with the ever-increasing fish demand. However, for land-based
aquaculture farms, this growth implies the capture of higher water volumes from nearby water bodies and,
consequently, the discharge of higher volumes of wastewater, containing organic carbon, nutrients, and often
recalcitrant pollutants (e.g. pharmaceuticals). The expansion of the land-based aquaculture sector is currently
offset due to the lack of space and water supplies, but also due to environmental concerns. Therefore, there is a
need for innovative wastewater treatment systems able to reduce energy input, to improve resource use and to
reduce the environmental impact.

In the present study, microalgae-bacterial granules were developed from a phototrophic microbial consortium
autochthonous to the water streams of a marine aquaculture facility. The granular biomass was able to efficiently
treat marine aquaculture streams, even when sporadically the antibiotic florfenicol was present, with pollutant
reaching levels that allowed water recirculation in fish farms. The ammonium, nitrite, and nitrate concentrations
in the treated effluents were below the toxicity limits for marine fish and, the dissolved oxygen levels were within
the ideal range for water recirculation.

The granules microbial community was dynamic and, its structure was susceptible and adaptable to the changing
operational reactor conditions such as the presence of the antibiotic florfenicol. The microbial diversity and
functional redundancy within the microbial community seemed to be crucial for the adaptability of the system to
the stressors presence.

Th symbiosis established between microalgae and bacteria within granules allowed for the effective and

environmentally sustainable treatment of marine aquaculture wastewater.

Acknowledgments: This work was financed by National Funds from FCT - Fundacgdo para a Ciéncia e a Tecnologia
through project GReAT-PTDC/BTA-BTA/29970/2017 (POCI-01-0145-FEDER-029970). The authors thank the CBQF,
CFE and CESAM scientific collaboration under the FCT projects UIDB/50016/2021, UIDB/04004/2020 and
UIDP/50017/2020 + UIDB/50017/2020 + LA/P/0094/2020, respectively.



	CONTENTS
	4- The effect of water spreading on the vegetation cover of the dried wetlands of the dust center in Southwest Iran
	5-Water resources management in the Maghreb countries
	6- Smart monitoring of constructed wetlands to improve efficiency and water quality
	7- Impact of Dam Construction on Precipitation: A Regional Perspective
	8-Floating wetland islands to support biodiversity promotion in a freshwater pond
	9- Characterisation of GroundWater Contamination in the North Lebanese Aquifer
	10- Impact of growing urbanization on water quality: a study from Indian Himalayan city, Gangtok
	11- Distribution behavior and human exposure risk of quinolone antibiotics in a transit-station lake for water diversion in East China
	12- Evaluation of the geochemical characteristics of heavy metals in soils affected by mining in Morocco
	13- Optimal removal and recovery of phosphorous from aquaculture and livestock wastewater and sludge
	14- Advanced chemical treatment pocesses based on cavitation - a synergistic conditions for degradation of environmental pollutants
	15- Arsenic in Latin America
	16- Occurrence of microplastic particles in the most popular Iranian bottled mineral water brands and an assessment of human exposure
	17- Patrol of water resources in natural and artificial systems
	18- A copula-based approach for estimating streamflow using precipitation data
	19- Sustainable Stormwater Management in Water Resilient Cities
	20- Treatment and valorization of Brine from hybrid NF-RO desalination unit of treated wastewater
	21- Recycling of marine aquaculture wastewater using a microalgae-bacterial granular sludge system
	22- Valorization of agro-waste biomass as composite adsorbents for sustainable wastewater treatment
	23- Unmanned Aerial Vehicle (UAV)  Based and Satellite Based HABs Monitoring for Oman Coastal Waters

