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Current application status and technical challenges of microalgal-bacteria

consortium wastewater treatment technology
HE Zhaoming, CHEN Zhipeng, YU Sheng, QIU Shuang*, GE Shijian*
(School of Environmental & Biological Engineering, Nanjing University of Science
and Technology, Nanjing 210094, China)

Abstract; In the context of the national " dual-carbon" target, the microalgal —bacterial consortium
(MBC) possesses the advantages of simultaneous low—carbon sewage resource recovery and high value—
added biomass production, emerging as a promising technology for sustainable wastewater treatment.
However, the physical and chemical properties, as well as the activities of MBC, are susceptible to va-
rious factors including sewage quality and environmental conditions, leading to unstable sewage treat-
ment performance and limiting its large—scale applications. A deep understanding of the microbial sym-
biosis mechanism and the factors influencing MBC function is crucial. Therefore, the principles and
characteristics of MBC and in situ MBC technology are compared and analyzed. The interactions
between microalgae and bacteria, as well as the mechanisms by which ecological factors influence
MBC, are discussed. The common system models and operational characteristics of MBC are also sum-
marized. From an engineering perspective, the research progress of MBC wastewater treatment systems
is detailed and explored, with an emphasis on the application of MBC in pilot and engineering scales
worldwide. Subsequently, the main technical challenges and application bottlenecks facing this technol-
ogy are analyzed, and the future research direction and application prospects of MBC technology are

discussed.
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Fig. 1 Flow chart of MBC sewage treatment technology
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Fig. 2 Interactions between microalgae and bacteria
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