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Abstract

Algal-bacterial symbiotic systems (ABSS) represent an environmentally friendly biotechnology
demonstrating significant potential in wastewater treatment and resource recovery. This paper
systematically reviews recent research advances in the ABSS field, focusing on the complex interac-
tion mechanisms within algal-bacterial symbiotic systems and their application effectiveness in pol-
lutant removal. Regarding engineering applications, various reactor configurations have been de-
veloped, including suspended growth systems, attached growth systems, and algal-bacterial granular
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sludge systems, each exhibiting distinct characteristics in pollutant removal efficiency and opera-
tional properties. Additionally, the removal mechanisms and efficacy of ABSS for both conventional
and emerging pollutants are analyzed in detail. Finally, technical challenges facing the large-scale
application of ABSS are summarized, and future research directions are proposed. This paper aims
to provide theoretical guidance for further research and engineering applications of ABSS.
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Figure 1. Algae-bacteria symbiotic mechanism
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Table 1. Advantages and disadvantages of various algal-bacterial reactors
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