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Abstract; lelted filamentous bulking (LFB) comblned with nitritation under low dlssolved oxygen (DO) is a new technology for

enhaficing nltrogen rémoval and reducing aeration 1equ1rement°; In order to investigate the feasibility and sustainability of this
techndlogy, two séquence batch reactors (SBRs) were‘operated __u-nﬂer different regimes to stimulate different aeration modes under low
DO (08078 mg-L-1). Sludge settleability, nitrite acctimulation ratio (NAR), total nitrogen (TN) removal rate, dynamic variation
of domindnt filaments ,. and nitrifying bacterial communities were investigated. The results indicated that short-cut nitrification combined
with LFB could be achieved under intermittent aeration, and the ratio of anoxic/aerobic was 15 min/30 min, the value of sludge volume
index (SVI) was maintained from 170 mL-g™' to 200 mL-g™'. An NAR above 95% was achieved under real-time continuous
aeration. Meanwhile, LFB was induced when nitrite started to accumulate, and the dominant filament was Type 0092. However, the
limited bulking was not maintained for the long term. After a transfer from continuous aeration to intermittent aeration, LFB reappeared
in 60 days and the value of SVI remained between 170 mL+g~' and 200 mL-g~'. The process of nitritation combined with LFB was
maintained stably for the next two months, and the TN removal rate was above 66% . FISH analysis indicated that the identical
dominant filaments were M. parvicella and Type 0092 for maintaining limited bulking in the two reactors. qPCR results showed that
proportion of AOB in the total bacteria increased from the previous 0. 53% to 2. 19% in the end, whereas that of NOB decreased from
17.5% 10 3.2% in SBR A. Moreover, the proportion of AOB increased from 0. 51% to 1. 53% , whereas that of NOB decreased from
18.05% to 11.01% in SBR B.

Key words:low dissolved oxygen; limited filamentous bulking; nitrite accumulation ratio; sludge volume index; TN removal rate;

intermittent aeration
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& | /mgsL /mg-L"! /mg*T.~! /mg-1,"! /mg-L~!
T 111.5~275.5 44.2 ~84.5 0.01 ~1.05 0.02 ~1.05 3.4~7.2 7.2~7.8 2.25~3.55
qzﬂj 185.5 70.3 0.1 0.1 5.8 7.56 2.9
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Table 2 Operation stages and experimental procedure
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SBR A rBt— (0 ~275) S Hef 4 il 5.5~7.0 0.3 0.8 20 -2 o 27
BBt —.(276 ~400) B4 14 = 15 min: 30 min 8
AN 15N - /3‘—' N Zxs| -

SBR B i Bt— (0 ~100) S Hef 4 il 5.5~7.0 0.3-0.8 20 -22 1 27

BBt (101 ~400)

B4 148 = 15 min: 30 min
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Table 3 Oligonucleotide probes used in the FISH analysis

H b2 TREF PR JP51(5'-3") W BERE % SCHk
EUB338 GCT GCC TCC CGT AGG AGT 0 ~60 [10]
414 ( EUBmix) EUB338-11 GCA GCC ACC ACG AGG TGT 0 ~60 [10]
EUB338-1I GCT GCC ACC CGT AGG TGT 0 ~60 [10]
Microthrix parvicella MPA-T1-1260 TTC GCA TGA CCT CAC GGT TT 25 [11]
Tyve 0092 CFX197 TCC CGG AGC GCC TGA ACT 40 [12]
pe CFX223 GGT GCT GGC TCC TCC CAG 35 [12]

FILES A Stratagene Mx3000P Real-Time PCR System
( Agilent Technologies, USA). Fr 59024 FR A1
Nk 4 FiiR.

HR5i1Ti1e

2.1 IR AR AU I 2 R SR AR R AL R A U
JiK A S B 5 1 IR

SBR A 7EMrBE—(0 ~ 275 d) 5l [ #5159 DO
WREHN 0.3 ~0.8 mg-L~". UK 2 FyR7E4 80 d, i
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Fig. 2 Nitrogen concentrations and nitrite accumulation ratios (NAR =NO, -N/NO_ -N x 100% ,

NO,; -N=NO; -N +NO; -N) under different aeration patterns in SBR A
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Fig. 3 Variations in SVI value and MLSS during the continuous operational period
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