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Advances in Research of Enhanced Biological Denitrification for Nitrogen Removal by Use of

Slow-Release Carbon Sources
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Abstract Nitrate pollution in water bodies poses a serious threat to ecological balance and human health. The use of microbial
heterotrophic denitrification to remove nitrate from water bodies is currently the mainstream method, which usually requires the addition
of extra carbon sources to ensure complete denitrification. As the shortcomings of traditional commercial carbon sources become
increasingly apparent, slow-release carbon sources, as a new type of solid carbon source, have received a lot of attention due to their
economy and high denitrification performance. Starting from the necessity of slow-release carbon sources, a comprehensive and detailed
introduction of their types and denitrification effects, modification methods and cost analysis, reaction mechanisms and microbial
community changes is presented. The research progress of slow-release carbon sources in co-treatment with other pollutants and process
coupling is summarized, and future research directions are suggested, with a view to providing a comprehensive reference for exploring
the feasibility of promoting denitrification with slow-release carbon sources.

Keywords  natural carbon source  synthetic carbon source solid-phase denitrification ~ microbial community structure

co-treatment  process coupling
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Tab. 1 Performance of All Kinds of Slow-Release Carbon Sources Denitrification Systems
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Tab.2 Main Denitrifying Bacteria in Solid-Phase Denitrification System
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