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Abstract:  Aerobic granular sludge (AGS) technology has been extensively studied due to its

advantages of excellent stability and high organic tolerance. However, its long start-up period remains a
major challenge. This paper reviews the characteristics of AGS, examines factors affecting its formation,
and defines rapid granulation. We also summarize strategies for the rapid cultivation of AGS and classify
them systematically, with a focus on analyzing internal and external conditioning strategies. In particular,
we emphasize the role of external conditioning methods in accelerating granulation. While the internal
conditioning strategy often leads to random sludge aggregation—collapse, resulting in a prolonged start-
up, the external conditioning approach can promote directional and rapid aggregation of flocculent sludge.
Moreover, returning sludge aggregates to the bioreactor can reduce the frequency of random aggregation—
collapse events, thereby accelerating aerobic granulation. In the future, the practical application of rapid

granulation is expected to be further enhanced through the integration of big data and artificial

intelligence.
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Fig.1 Schematic diagram of accelerating AGS formation
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Fig.2 Schematic diagram of accelerating AGS formation
by effluent sludge external conditioning and feeding back
into SBR
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Fig.3 Accelerating AGS formation in an integrated oxidation

ditch with a two-zone sedimentation tank by effluent sludge

conditioning of adding CaCl, and feeding back to reactor
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