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Effects of Dissolved Oxygen on Nutrlent Removal/ Performance and Mlcroblal

Community in Low Carbon/Nitrogen Municipal Wastewater Treatment Process

CHI Yu-lei, SHL Xuan REN Tong, WANG Xlao chang, JIN Peng-kang” 4 k

(Sehool of EnVIrQnmentdl and Municipal Englnéer,lng, 1dpf Unlverslty of Architecture dnd'"TeLhr:Plogy, Xl an 710055, Chlnd)

Abstract To exPlore the effects of dissolved .gxygen (DO) onsthe treatment of low, fabol/ mtrogen municipal Wastewater this study
examined the charactenﬂtl(s of the microbial community in a/ fow carbon source env1r0n_lﬁent Thesreatment process was conducted with
the actation arba havinig DO concentrationls 0f243, 1421 and lower than 1 mg- -I."", The results demonstrated that reducgd’ DO
cpncentration in' the gévation area increased the efflclency ‘of the nitrogen removal process*by 20.23% and 80. 54%, for external and
1nterﬂﬂal carbon| sources , respectively. Slmllarly, ‘the effl( iency.of l_pternal carbon source utilization in the phosphorus removal process
increased by'13. 8'.9% thus enhancing the nutrient removal effl(’leney of the low carbon/nitrogen wastewater treatment system. High-
throughput sequencing and RDA analysis showed that reduced oxygen concentration motivated an adjustment in microbial community
structuré, causing functional microorganisms (i. e., Dechloromonas) to become dominant. In addition, the upregulation of genes
associated with energy production and conversion, signal transduction, substrate transport, and metabolism provided favourable
nutritional conditions for the proliferation of functional microorganisms in low carbon source conditions. This study provides a theoretical
basis for improving the growth of microorganisms involved in the nutrient removal process when treating low carbon/nitrogen municipal
wastewater.

Key words:low carbon source; municipal wastewater; dissolved oxygen (DO) ; microbial community; metabolic mechanism
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Fig. 2 Nitrogen and phosphorus removal efficiency of the low carbon/nitrogen wastewater treatment system with different DO conditions
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Table 1  Nitrogen and phosphorus conversion pathways under different DO conditions
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Fig. 4 Relative abundance of microorganisms

at the phylum level and family level
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microorganisms at the genus level
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