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Abstract Type 0‘092 flldmentous bacteria gen’erally do not ms‘lﬂt in excessive sludge bulking. To take advantage of this, domestic
sewage was used to“ioculate shortcut nitrification sludge in a sequencing batch reactor ( SBR). Sludge settleability, the nitrite
accumuléition ratio (NAR), pollutant removal characteristics, and the dynamic variation of microbial communities during the system
startup and maintenance were investigated. The results indicated that limited filamentous bulking ( LFB) with Type 0092 filamentous
bacteria combined with shortcut nitrification could be achieved under alternating anoxic and aerobic ( four times/cycle; the ratio of
anoxic /aerobic was 20 min/60 min) with low dissolved oxygen (DO) content (0. 3-0.8 mg-L™") and a low food/microorganism ( F/
M) ratio [ 0.24 kg-(kg-d) ™', COD/MLSS]. The removal rate of COD and total nitrogen ( TN) were increased by 13% and 5%
when the sludge volume index (SVI) and NAR were maintained at approximately 180 mL-g~'and 99% , respectively, and aeration
consumption was reduced by 62. 5% compared to general whole-run nitrification. When the ratio of anoxic /aerobic changed to be 10
min /30 min as alternating times increased to 6 times per cycle, the activity of the nitrite oxidizing bacteria (NOB) recovered, causing
shortcut nitrification to be destroyed. In addition, low DO, alternate anoxic/aerobic modes, and low loading rates were the key factors
in achieving LFB with Type 0092 filamentous bacteria as the dominant filamentous bacteria. Limited filamentous bulking could not be
maintained under low DO and alternating anoxic/aerobic conditions with loading rates above 0. 25 kg« (kg-d) ™', COD/MLSS.

Key words: energy saving; low dissolved oxygen; alternate anoxic/aerobic mode; Type 0092 filamentous bacteria; limited filamentous

bulking; shortcut nitrification
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Table 2 Characteristics of the wastewater

COD NH, -N NO; -N NO, -N TN PO~ -P
ﬁ 4 3 2 4
WiH pH /mg-L"! /mg-L"! /mg-L"! /mg-L"! /mg-L"! /mg-L~!
S 6.9~7.8 60.2 ~373.2 26.1~91.8 0~3.6 0~2.1 27.6 ~93.6 2.3~7.2
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Table 3 Oligonucleotide probes used in FISH analysis

H A 4 T WEF 2R JPA(5-3") FRic o7 s e FA &8 SCHR
Type 0092 ( variant 1) CFX197 TCCCGGAGCGCCTGAACT 197-215 CY3 40% [15]
Type 0092 ( variant 2) CFX223 GGTGCTGGCTCCTCCCAG 223-241 cY3 35% [15]
EUB338 GCT GCC TCC CGT AGG AGT 338-355 FITC al) [16]
o) AW EUB338- 1T GCA GCC ACC CGT AGG TGT 338-355 FITC a [17]
EUB338-1I GCT GCC ACC CGT AGG TGT 338-355 FITC a [17]
1) /R EUB 85456 HAL B AR RRET— ], JH FA WM BARE RS FA B
F4 (PCRIIYMELEBFTIRREEMHY
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