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Abstract [ Objective] A systematic review is conducted on the configuration characteristics, core mechanisms, technical features ,
and automated control of the separate-aeration self-circulating continuous-flow ( Zier) process to address the difficulties in granule
formation and stable maintenance, the limited effectiveness of single enhancement strategies, and the complexity of operational
regulation in continuous-flow aerobic granular sludge processes, so as to provide a reference for the research and application of
continuous-flow aerobic granular sludge technology. [ Methods ]  Relevant domestic and international studies are reviewed, and a

systematic analysis is carried out from the perspectives of the conditions required for granulation in continuous-flow aerobic granular
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sludge, single enhancement strategies, the configuration and operating mechanisms of the Zier process, and its automated control.
[ Results |

aerobic column, the Zier process enables relatively stable internal circulation as well as spatial distributions of substrate and dissolved

Through a separate-aeration self-circulating configuration composed of an anoxic column, an aeration column, and an

oxygen to be established under continuous-flow conditions, thereby providing favorable conditions for granule formation and stable
maintenance. Compared with general continuous-flow aerobic granular sludge processes, the Zier process exhibits distinctive features in
flow pattern intensification, spatially partitioned reaction environment construction, and system integration, and oxygen supply, internal
circulation, and partitioned reactions can be achieved within the same system. However, its performance is still affected by factors such
as aeration intensity, dissolved oxygen, hydraulic retention time, sludge particle size, extracellular polymeric substances, and
variations in microbial communities. [ Conclusion] The Zier process provides a new configuration concept for continuous-flow aerobic
granular sludge technology, and helps address the problems including difficult stable maintenance of granular sludge and poor pollutant

removal performance under continuous-flow conditions. Further studies are still required on the regulation of operating parameters, the

evolution of granule structure, the response of functional microbial communities, and intelligent control method, so that the optimization

of continuous-flow aerobic granular sludge processes and the engineering application of the Zier process can be promoted.
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Fig. 1 Hypothesis Principle of AGS Formation
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Fig.2  Continuous-Flow Reactors Based on Different AGS Granulation Solutions
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Fig. 4 Logic Relationship Control Diagram of the Zier Process
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