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HIGHLIGHTS

* The role of OLR on AGS under a complicated
environment is rarely established.

* The dynamic OLR affected the behaviors of AGS
and reactor performance.

* The variation of EPS content and constitutions was
revealed.

* The main function microbes under the OLR-varied
condition were identified.

ABSTRACT: Aecrobic granular sludge (AGS) is a neoteric wastewater treatment technology. The
organic loading rate (OLR) exhibits a critical effect on the AGS formation process. The special role of
OLR on AGS is rarely established, especially in a complicated environment. This work explored the
mfluence of OLR on the AGS system under a micro-electric stimulation environment. The dynamic
OLR affected the behaviors of AGS and reactor performance. AGS cultured under a dynamic OLR
environment showed a more compact structure and the AGS system displayed an excellent capacity in
removing pollutants. The stable texture of AGS is related to the extracellular polymeric substance (EPS).
The main constitutions of EPS include tryptophan protein, tyrosing protein, humic acid-like substance,
and fulvic acid-like substance. The OLR-varied environment may provide a selective condition,
impacting the microbial population. The prevail bacteria were Allorhizobium-Neorhizobium-
Pararhizobium-Rhizobium (21 98%), Lactococcus (23.93%), and Chryseobacterium (5.58%) in OLR-
varied AGS system. The evolution of the microbial population induced the change in bacterial
community functions, such as carbohydrate metabolism, replication and repair, and membrane transport
functions. This work provides valuable insights into the OLE on AGS processes, helping to the stability
of AGS-based systems.

KEYWORDS: Biological treatment technology, Aerobic granular sludge, Organic loading rate,
Microbial community structure, Metabolism function
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