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Table 1 Structural and operational characteristics of commonly-used biofilters in aquaculture systems
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Table 2 Major disinfection byproducts of commonly-used disinfection methods in RAS
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Fig.1 Flow schemes of three commonly-used combinational treatment processes in marine RAS
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Water treatment processes in marine recirculating
aquaculture systems: A review
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(1. State Key Laboratory of Environmental Aquatic Chemistry, Research Center for Eco-Environmental Sciences,
Chinese Academy of Sciences, Beijing, 100085, China;
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ABSTRACT

This paper reviews the key water quality parameters and the related unit treatment processes in marine
recirculating aquaculture systems ( RAS). Besides routinely monitoring and controlling salinity, pH,
temperature, and dissolved oxygen, RAS usually adopts physical, chemical and biological combinational
treatment processes to reduce the concentrations of solid particles, ammonia nitrogen, nitrite, nitrate, organic
matter and pathogens. Solid particles can be removed by sedimentation, filtration, foam fractionation or
biofiltration according to different particle sizes and settlabilities. Ammonia nitrogen, nitrite and nitrate are
mainly removed by biological nitrification and denitrification. Organic matter can be decomposed by
microorganisms. Chemical oxidants and ultraviolet radiation are commonly-used disinfection methods in RAS.
Disinfectant residue and disinfection byproducts, two critical factors impacting water quality and animal health,
should be primarily concerned when selecting appropriate disinfection method. Finally, several commonly-
adopted combinational treatment processes for RAS are exemplified with suggestions for future improvement
provided.

Keywords: marine recirculating aquaculture system, water quality parameters, treatment processes,

disinfection byproducts.



