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Effect of Denitrification and Phosphorus Removal Microorganisms in Activated

Sludge Bulking Caused by Filamentous Bacteria “ ,f“'f;r' ;
GAO Chen-chen, YOU Jia, CHEN Yi, ZHENG Xing-can, SHANG Wei, ZHANG Wen-an —
(North China Municipal Engineering Design and Research Institute Co. , Lid. , Tianjin 300074} China) v

Y /

Abstract ; Activated sludge bulking or foamihg caused‘“i)y filamentous bacteria is a freé{uent problém in the operation and ménager'h'éqr"(;f
wastewater treatment plants. To clarify the effect of filamentous bacteria sludges bulking on ithe functional flora in“the 'biological
denitrifieation and ..p'llllosphorus removal system), morpholqgi"cllal,‘iHéﬁtification and Hlﬁlgﬁna MiSeq s16que.n(;ing were applied to investigate_
the distribution of key micro-flora from the non':blu:.l-kipg. pe.riod, sludge bulking period, and biological 'f:)aming period inive umunici]")-zﬂj,u
wast@water treatfient/plénts. The results showed that the sludge bulking and biological, foaming were ‘caused by Microthrix parvicélla
when the maxigium contents were 6% and 38%‘.,‘ respectiv“ély. The main bacteria fgr denitrifi¢dtion land phosphorus rémoval were
Nitrosomonas , Nitrospi?a, Thauera, and Candidlitus | Aéedmulibacter phosphatis. C(?.mpared to the non-bulking period, the welative
abundance fof AOB aud' PAO was significantly decredsed iwhen the maximum contents were 54% and 47% , respectively, during the
bulking pé“riod. In addition; the relative abundance ofl,deni_tri-fyilil_g.abacteria was significantly increased when the maximum content was
73% | Thesfluctuation! of micro-flora for deniftification and,phh';f)horus removal was affected by the activated sludge bulking and was
related tolthe treatmenit process and physiological characteristics of the bacteria.

Key words: filamentous bulking; municipal wastewater; activated sludge; denitrification and phosphorus removal; function

microorganism; Illumina MiSeq sequencing
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Table 1  Performance of and conditions in five municipal wastewater treatment plants
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Fig. 1 Micrographs of activated sludge and foam
during bulking period (100 x )
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Table 2 Types and abundance of filamentous bacteria( microscope )

WY j;{)}ﬁlﬂ M. parvicella  Type 0041 Type 0092 N. limicolall  Type 021N Type 0675  Nocardioides ~ Type 0914
JN-S 3 P34 i i i
IN-F 5 L
LCH-S 4 P s s
LCH-F 6 P et
TD-S 6 Pt b biE
TD-F 6 P i b
HF-S 5 P WAk s it
HF-F 6 P st
78-S 3 AR s L
ZS-F 5 e s iy i s
D) #-REsh R, SACRIHISIR, TRk
*3 ERLWKEHENEE (MiSeq)
Table 3  Relative abundance of common filamentous bacteria ( MiSeq)
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= 2
# 25 2
E 20 B 15
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Fig. 2 Relative abundance of Proteobacteria and E3 AERBATEERNENEE

Actinobacteria during different periods Fig. 3 Relative abundance of Proteobacter during different periods
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