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(1. CCCC Shanghai Dredging Design and Research Institute Co., Lid., Shanghai 200120, China;

2. College of Environmental Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract [ Objective| This paper aims to investigate the efficiency of magnetite powder on enhancing the denitrification process of
activated carbon under low carbon-to-nitrogen ratio (C/N = 4) , addressing the challenge of insufficient carbon sources in traditional
denitrification processes. Furthermore, this paper also elucidates the mechanisms leading to the enhancement of magnetite powder-
mediated denitrification. [ Methods] Magnetic powder performance was optimised by maturation pretreatment to enhance its specific
surface area utilization and binding ability with microorganisms in this paper. The batch test was used to compare the effect of magnetic
powder on the nitrate removal efficiency of activated sludge, and the three-dimensional fluorescence spectroscopy and microbial
community structure analysis were used to reveal the mechanism of magnetic powder in enhancing the denitrification performance of
sludge. [ Results]  Addition of magnetic powder significantly enhanced the denitrification performance of activated sludge; the average
removal rate of nitrate reached 79. 1%, which was 3. 44 times higher than that of the control group; the COD removal rate reached
95.2%. In addition, the fluorescence region of dissolved microbial metabolites ( IV region) in the three-dimensional fluorescence
spectra increased from 63. 2% to 67. 8%, indicating that the magnetic powder promoted the microbial metabolic activity; humic acid

('V region) fluorescence region of the integral weakened, indicating that the magnetic powder promoted the conversion of difficult to
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degrade organic matter to easy to degrade organic matter. At the same time, the magnetic powder had an obvious domestication effect

on the sludge microbial community, the relative abundance of Actinobacteria and Nitrospiraea were increased to 3.2% and 4.5%,

respectively, and the abundance of denitrification-related enzymes was enhanced. [ Conclusion ]

Appropriate addition of magnetite

powder can effectively enhance the denitrification capacity of activated sludge under low C/N conditions, providing new insights and

practical guidance for the optimization of nitrogen removal in wastewater treatment processes.

Keywords low C/N ratio; magnetite powder; activated sludge; denitrification performance; microflora
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