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Abstract

With the acceleration of industrialization and urbanization, the discharge of wastewater continues
to rise, and the problem of water eutrophication has become increasingly prominent. Traditional
activated sludge processes have significant drawbacks such as large land occupation, high invest-
ment, and high operating costs when treating wastewater. In response, the novel aerobic granular
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sludge technology has emerged as a rising star in the field of wastewater treatment. This paper
aimed to comprehensively elaborate on the basic characteristics of aerobic granular sludge, includ-
ing its morphology, composition, and structural features; delve into its formation mechanisms, such
as the extracellular polymeric substances (EPS) hypothesis, the microbial self-aggregation hypoth-
esis, the four-stage theory of sludge granulation, the crystal nucleus induction hypothesis, and the
filamentous bacteria hypothesis; and analyze the key factors influencing the formation of aerobic
granular sludge. Aerobic granular sludge technology exhibited unique advantages and significance
in biological wastewater treatment technologies. In-depth exploration of its characteristics, for-
mation mechanisms, and influencing factors is of great importance for promoting the innovative
development of wastewater treatment technologies and achieving environmental protection and
sustainable development goals.
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