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Effect of Boron on Start-up Process and Microbial Community in

Anaerobic Ammonium Oxidation Reactor
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Abstract:  Autoinducer-2 ( Al-2) mediated quorum sensing is a system that the bacteria can
secrete a signal molecule and detect its concentration to regulate specific gene expression and coordinate
bacterial behaviors such as biofilm formation. Boron (B) is an important component of AI-2. A certain
amount of H;BO; (0.24 mmol/L) was added to anaerobic ammonium oxidation ( Anammox ) reactor
during the start-up process to investigate the effect of boron on the start-up and microbial community
structure. The reactor was inoculated with activated sludge from municipal wastewater treatment plant,
and the pH value and temperature were controlled at 7.5 =7.7 and (34 £1) °C, respectively. After 154
days’ operation, the total nitrogen removal load of the reactor reached 1. 77 kgN/(m’ - d) , and the total
nitrogen removal efficiency reached 88.3% . Illumina MiSeq high-throughput sequencing results showed
that after 154 days of operation, dominant bacteria in Anammox reactor were Planctomycetes (26.60% ) ,
Proteobacteria (23.41% ) and Chloroflexi (29.81% ). The dominant Anammox bacteria was Candidatus

Jettenia accounting for 21. 07% .
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Fig.2  Variation of influent and effluent NH,” —= N during
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Fig.3 Variation of influent and effluent NO, — N during

the operation
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the operation
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Fig.6  Variation of microbial community structure at level

of phylum in UASB during the start-up period
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