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Effect of Microbial Commumty Structure and Metabolltes on Sludge Settllng

Ab111ty Under Three Different SWltchmg Condition Processes
WEN Dan-dan” ’ YUAN Lin-jiang' " CHEN,.?G2 -f”'WANG Yang', SHEN Tong tong’ |, LIU Xiao-bo' ~_ _,,
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Abst{‘ﬂact- Using sodlum agetate as the carbon sources) sludge setﬂ-lng ability (settleability) was 1nvest1gated under three processes:
AAOQ /nitrogen and phosphorus removal ( procéss | ) AO: sitrification-denitrification (process I ), and aerobic carbon removal
(process ). The Stccession of microbial community structures in sludge was traced, the content and composition of microbial
metabolites were monitored, and the effects of operational mode on sludge settleability were analyzed. The results showed that the
settleability of process I was the best, followed by process Il and II. Under the different operating conditions, the dominant bacteria
and microbial community structure of the system changed significantly. The relative amount of Thiothrix was the dominant bacteria
affecting the sludge settleability. The abundances of Thiothrix were only 0.08% and 1.51% with fresh sludge and in process I ; this
abundance increased to 9. 41% in process Il and decreased to 4.29% in process Ill. The anaerobic zone of process I had an inhibitory
effect on the growth of the bacterium, while the anoxic zone of process Il stimulated its dominant growth. At the same time,
comparison showed that the microbial population diversity was highest in process I . followed by processes Il and Ill. The introduction
of anoxic and anaerobic zones led to the increase of system function and environmental complexity, and increased microbial community
diversity. Analyses of extracellular polymeric substances (EPS) and fluorescence characteristics showed that the changes in microbial
community structure had a significant effect on the composition and content of EPS, which aggravated the process of improving or
deteriorating settleability. The sludge settleability was found to be positively correlated with the ratio of protein and polysaccharide in
loosely bound EPS.

Key words : biological treatment; sludge settleability; microbial community structure; extracellular polymeric substances; fluorescence
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