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Performance, Sludge Characteristics, and the Microbial Community Dynamics
of Bulking Sludge Under Different Nitrogen and Phosphorus Imbalances”
HE Xue-meng', DING Li-li'* ,ZHANG Lu-lu' ; GU Zhuo-jiang”, REN Hong-giang' 4

(1. State Key Laboratory of Pollution Control and Resource Reuse, School of Environment, Nanjing University, Nanjigg 210023,

——

China; 2. Hisun Pharmaceutical Company Lirhited, Hémgzhou 311404, China) / i -
Abstract: In this Baqf:er, the performance, characteristics” of «the bulking sludge, ~and *ihe Mriatigns Jin the microbial community
(incliding the bulKing bacteria) under different/ nitrogens zililc_.i.-f;hosphorus imbalances were eompared , using high-throughput sequénci_r_lg'
(16S rRNA) aﬁ"(ulil_];hel high performance liquid _.el.l:fqﬁigtqg'f;phy (HPLC) technology. The results showed that after séecﬁng‘bulkingx”
sludge in the A/O progess and operating for a I;éri_od of tirﬂ':e,u,th'e sludge settleability ofhe nitrogef Ilimitation alone reacton ( Ry ).coulld
recover to normél [ sludge volume index (SVL)' < 150 J!mL.-g’] 7, while the SVI gf the phosphorus limitation alone reactor ¢R,)
im‘pl'"olved slightly ; the=gontrol reactor (R,, C#N/P =100/5/1) exhibited the highest'SVIzindex (SVI=1496 mL-g™"), followed by
the féhctoy of simultaneous-nitrogen and 'phosphorus limitatiqns‘. (.Byp ). Under normal nutritional €enditions, Pearson correlation
analys;is showet a¥ significant negative correlation betizf‘een"f}.l:e__.l-if)i)polysa(:(tharide (LPS) relative content ( LPS/MLVSS) and the
settleétbility'(;f bulking sludge (r = - 0.625, P <0.05)" “while under nutrient limitation conditions, LPS showed high accuracy in
reflecting the biomass of the activated sludge. Thiothrix was the dominant bulking bacteria in all the reactors. PCoA analysis showed
that the migration of the community in the reactors experienced nitrogen limitation (Ry,, Ry) changes greatly during the stages Il and
IT, while RDA analysis showed that the correlation of Thiothrix with the settling performance and oxygen consumption rate was
significant.

Key words : bulking sludge; nitrogen and phosphorus imbalance; settleability; lipopolysaccharide (LPS) ; microbial community
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Fig. 1 Influent and effluent performances of the reactors
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Fig. 2 Changes in the sludge characteristics
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Fig. 4 PCoA analysis and changes in the microbial diversity of the reactors at different periods
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