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Abstract: An integrated partial nitritation—anaerobic ammonium oxidation process combined with
pre-denitrification (DN-PN/A) was developed and applied to the treatment of wastewater in a landfill. The
nitrogen removal efficiency and underlying mechanisms of the DN-PN/A process were systematically
investigated. The TN removal efficiency and removal load achieved by the DN-PN/A process stably
reached approximately 95% and 0.40 kg/(m’-d), respectively. The effluent TN remained consistently
below 40 mg/L., meeting the requirements specified in Standard for Pollution Control on the Landfill Site
of Municipal Solid Waste (GB 16889-2008). Analysis of carbon and nitrogen removal performance, as well
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as microbial community composition, indicated that the pre-denitrification primarily contributed to COD

removal. Increasing the reflux ratio could effectively enhance the denitrification process, mitigate the

impact of influent COD on the PN/A reactor, and ensure the stable operation of the anaerobic ammonium

oxidation reaction within the PN/A reactor. This improvement led to higher removal efficiencies of both
TN and COD in the DN-PN/A system. The PN/A reactor mainly facilitated efficient biological nitrogen

removal through the synergistic activity of ammonia-oxidizing bacteria (such as Nitrosomonas and

Ellin6067) and anaerobic ammonium-oxidizing bacteria (Candidatus_Kuenenia), thereby achieving stable

and effective TN removal.

wastewater in landfill;
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denitrification; nitrogen removal
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Fig.1 Schematic diagram of DN-PN/A process

PN/A S #%

*1 DN-PNA#BEIZEITSH
Tab.1 Operation parameters of DN-PN/A process
o — NH;—{W COD{ NLﬁR/ 7 (EIP
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Fig.2 Variation of nitrogen concentration in influent and
effluent of DN-PN/A process
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Fig.3 Nitrogen removal efficiency of DN—PN/A process
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Fig.4 COD removal efficiency of DN—PN/A process
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Fig.5 Nitrogen removal path diagram of integrated PN/A

reactor at different stages
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Fig.6 Variation of relative abundance of microbial

communities at genus level in different stages
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