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Fig.3 Scanning electron microscopic picture of slightly

bulking activated sludge
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Fig. 4 Community composition of activated sludge at the phylum (a) and genus (b) level in different periods
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Treatment efficiency and mechanism of activated sludge in
a slightly bulking state for wastewater with different

carbon-to-nitrogen ratios

Hu Lei'¥, Wu Yuliang', Zhao Liang?, Wang Jingwen’,
Chen Honglin’, Chen Yuliang', Yi Xuesong'

(1. School of Environmental Science and Engineering, Hainan University, Haikou, Hainan 570228, China; 2. China International
Water & Electric Corp. (CWE), Beijing 101149, China; 3. School of Environment, Harbin Institute of Technology, Harbin,
Heilongjiang 150090, China)

Abstract: Sequencing batch reactor (SBR) was used to treat domestic wastewater, and the start-up conditions of slightly bulking
activated sludge process was investigated under the combined effects of low dissolved oxygen (DO) and low sludge loading (V).
Moreover, different influent COD/NH,-N(C/N) ratios (C/N) were designed to examine their impact on nitrogen and phosphorus
removal efficiency. The results indicated that under conditions of DO ranging from 0.5 to 0.8 mg-L™ and N, between
215.4-258.48 mg COD-L™"-d", the slightly bulking activated sludge process could be successfully initiated after a brief period of
severe bulking, with the sludge volume index (SVI) stabilizing at about 262 mL-g™'. As the influent C/N ratio increased, the
number and size of mycelial clumps within the system gradually increased, leading to significant changes in the microbial
community, with the abundance of Thiothrix increasing from 30.21% to 54.41%. The influent C/N ratio had a minor impact on
COD and NH,'-N removal efficiencies, with COD removal rates reaching 97.21% and NH,*-N removal rates exceeding 98%. But
it significantly affected TN and TP removal efficiencies. When the influent C/N ratios were 4, 6, and 11, the average TN removal
efficiencies of the system were 37.15%, 52.65%, and 77.94%, respectively, and the average TP removal efficiencies were 36.82%,
45.71%, and 64.30%.

Keywords: slightly bulking activated sludge; nitrogen and phosphorus removal; low dissolved oxygen; sludge loading; Thiothrix;

domestic wastewater
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