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Microbial Diversity of Filamentous Sludge Bulklng at Low Temperature

GAO Chun-di, ZHANG Na, HAN Hui, REN Hao LI Yue, HOU Chuyn-yan, “WANG Chuan de, PENG Yon-g zhen
(Natlonal Engmeermg Laboratory for Advanced/ M‘umc al Wastewater Treatment and Reuse Techl}ology, College of Env1r0nmental a,nd

= 5

Energy Englneenng, Beljlng University of<Technology; Beulng 100124, China) | F. » =

Abstract; To mve%tlvate the characteristics of miérobial dlverQ,lty during filamentorfs buﬂ‘clng at low temperature, the induction of sludge
bulking was buccebsfully carried out using a low temperaﬁ‘ure sequencing batch reactor( SBR) With the help of umina MiSeq/ Tngh-
throughput sequencing technology, the ovqrall changes in'the microbial community structure of activated sludge, the characteristics of
each ‘Specific microbial confifitinity, and the Spf‘(‘lfl(’ genera. Were all"investigated under different sludge sedimentation performances.

The resyltsishowed that filamentous bulking can be successfully nduced after the system operating temperature drops to (14 £1)°C,

and the COD and TN temoval rates can still be maintained at approximately 90% and 86%, respectively, with the sludge volume mdex
deteriozating to 663. 99 mL-g !
uniformity of mi(:roorganisms in the system and increase the abundance of filamentous bacteria from 0. 49% to 26. 04% but also cause

. The occurrence of sludge bulking at low temperature will not only reduce the overall diversity and

the abundance of denitrifying bacteria to reduce from 21. 04% to 13. 99% and that of dephosphorization bacteria to reduce from 4. 25%
to 1.93% . Of the five filamentous genera founded, the abundances of three filamentous bacteria represented by Thiothrix increased,
whereas only that of the Haliscomenobacter decreased. Of the 19 denitrifier genera founded, the abundances of five species represented
by Nitrosomonas increased, whereas those of seven species represented by Niirospira decreased. Moreover, the abundances of
Pseudomonas and Tetrasphaera increased out of the eight phosphorus-removing bacteria genera, whereas the abundances of the five
bacteria genera represented by Candidatus_Competibacter decreased. Although sludge bulking has a significant impact on the structure
of the microbial community, the 477 operational taxonomic units and 227 bacterial species that are always present in the different sludge
samples indicate that the main microorganisms in the reactor are still relatively stable during the bulking process.

Key words:low temperature; sludge bulking; microbial diversity; filamentous; functional bacteria
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Fig. 1 Schematic diagram of the low-temperature SBR

1.2 SEERUKEANG U

ARSI RS PR B A A 5T = A 5 K Ab
T RIS U TS Ve i A bR Rl R AF DTRE I
IEH . KRR N T EE/K , T4 K BB s n 2k 1
M 2 iR,

&

K

| §

F1 ANIEKKRER

Table 1  Characteristics of artificial wastewater

BOKMSy  ZWefh/mg-L-'  NH,C/mg-L™'  KH,PO,/mg:L~'  CaCl,/mg-L~' MgSO,-7H,0/mg-L"" W IEE/mL- 1,
ZHE 384.38 57.32 13.2 1.1 91.2 1
*2 HMERRRA/mg-L!
Table 2 Composition of the trace elements/mg-L !
i { EDTA KI CoCl, *6H,0 CuS0, -H,0 Na, MoO, -2H, 0 H,BO, MnCl, -4H,0  FeCl, -6H,0
SRl 10 0.18 0.15 0.03 0. 06 0.15 0.12 1.5
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Table 3 Operation stages and experimental procedure
mH A 1al/d JE BT M/ C DO/mg-1."!
B Bt — 1~30 HRIW  HK 10 min; GF5 140 min; KA 280 min; JLIE 40 min; HEZK 10 min 28 2.0
= - 31 ~52 BFR3 W K 10 min; K45 140 min; K% 280 min; UUHE 40 min; HEZK 10 min 14 +1 2.0
BB = 53 ~80 HR2W K 10 min; K45 140 min; R4 280 min; ULHE 280 min; fE/K 10 min 14 =1 2.0
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Fig. 2 Variations of SVI during operation and SEM observation
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Fig. 3 Pollutants removal effect during the continuous operational period
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Fig. 5 Overall changes in microbial community diversity
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Fig. 6 Changes in microbial diversity of specific community
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Fig. 7 Microscopic staining and changes in relative abundance of filamentous bacteria
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Fig. 9 Changes in relative abundance of phosphate-removing bacteria
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