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&1 A’O-MBR H7kk&
Table 1 A>O-MBR effluent water quality

i [ WL (mg « L)
COD 23~36
NH, -N 0.17~0. 94
NO; -N 20.13~25. 83
NO, -N 0.35~1.19

TN 22~39

TP 3.87~2.85

DO 4,03~5.17

pH 7.02~7.16
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100, MN396535.1:50-1394 Pannonibacter phragmitetus strain F1
KT380575.1:22-1365 Pannonibacter phragmitetus strain W30
100 | AF227159.1:30-1374 Achromobacter sp. LMG5431

W30

90| | AY345464.1:43-1371 Bacterium K56
AJ314748.1:35-1379 Pannonibacter phragmitetus strain C6/8
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9 LU NR 115950.1:43-1367 Stappia conradae strain MIO

r CP011508.1:2901765-2903176 Pseudomonas mendocina strain NSYSU

100 L CP070505.1:1498818-1500230 Pseudomonas toyotomiensis strain SM2
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Fig. 2 Phylogenetic analysis of 16S rDNA for W30 and Z66
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Fig. 3 Removal effect of compound agent and single

bacterium on NO; -N under different compound proportion
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Fig. 4 TN removal effect of complex agent and single

bacteria under different combination proportion
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Table 2 Microbial diversity analysis of denitrifying

biofilterat different time periods

B i

Shannon

Simpson Ace Chao Coverage
A 3.9219 0. 0480 775.2625 747.2800 0.9971
B 3. 7859 0. 0484 746.1580  744. 2500 0. 9969
C 2.8421 0.2334 716.1267 736.3971 0.9970
D 2. 6499 0.2516 716. 8648 689.9432 0. 9970
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Fig.

10 Colinear relationship between samples and species at gate level in different stages of a denitrifying biofilter
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Fig. 11 Cluster diagram of species abundance at genus level in biofilters at different time periods
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Deep Treatment of Tailwater by Aerobic
Denitrifying Bacteria Enhanced Biofilter
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Abstract: The high concentration of total nitrogen in the tailwater discharged from some wastewater treat-
ment plants is relatively high, which is easy to cause eutrophication in the receiving water bodies. In this
study,the aerobic denitrifying bacteria were combined with denitrifying biofilter through bioreinforcement
technology. The aerobic denitrifying bacteria strains W30 and Z66 isolated from activated sludge were used
to construct a complex bacterial agent to strengthen the denitrifying biofilter,and the enhanced nitrogen re-
moval effect of the complex bacterial agent was investigated,and the microbial community structure in the
system after bioreinforcement was analyzed by high-throughput sequencing technology. The results showed
that strain W30 was identified as Pannonibacter and strain Z66 as Pseudomonas by 16S rDNA sequencing
analysis. The bioreinforced denitrification biofilter had a fast start-up rate of membrane hanging, and the
removal rate of total nitrogen (TN) increased by 9. 36 % under natural oxygenation compared with that un-
der aeration;the single-factor test of carbon/nitrogen ratio (C/N) and hydraulic retention time (HRT) de-
termined C/N=4.27 and HRT =1.0 h as the optimal working conditions of the filter cell; the high-
throughput sequencing results further showed that the percentages of Pannonibacter and Pseudomonas in
the denitrifying biofilter decreased from 0.49% and 2.56% at the beginning of operation to 0. 073% and
0.18% after 130 days of operation. A stable denitrification system was formed with Thauera s Dechlo-
robacter s Exiguobacterium and other genera.

Keywords: Aerobic denitrifying bacteria; complex bacterial agent; denitrifying biofilters; deep tailwater
treatment ; microbial diversity
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