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Abstract: Due to the insufficient carbon source in the influent, China’s wastewater treatment plants need to add ex-
tra carbon sources in traditional biological denitrification technologies, which additionally increases the carbon foot-
print and carbon emissions. In the context of carbon neutrality, the development of low carbon biological nitrogen re-
moval technologies provides the basis for nitrogen removal technology innovation. Based on this, the principles of
traditional biological denitrification technology and the corresponding functional microorganisms were first system -
atically introduced, and the existing problems of traditional technology were analyzed. In view of the traditional bio-
logical nitrogen removal technology, the methods of adding new carbon source, adjusting process operation and ex-
ploring internal carbon source were proposed to improve nitrogen removal efficiency. The process characteristics
and innovative principles of several low carbon denitrification technologies (short-cut nitrification and denitrifica-
tion, synchronous nitrification and denitrification, anammox, microbial electrochemical technology) were summa-
rized and compared with traditional processes. Finally, a summary and outlook of the current biological denitrifica-
tion technology in wastewater plants was presented in order to better understand the progress of biological nitrogen
conversion processes in wastewater plants.
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Fig. 1 Conventional biological denitrification process
and corresponding enzymes
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Fig. 2 Short-cut nitrification and denitrification process and cor-
responding enzymes
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Fig. 3 Anammox process and corresponding enzymes
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