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Research progress on the mechanism and influence of nitrogen

removal by bioelectrochemical systems in wastewater
CHEN Jiajin, XU Han,ZHANG Zhihao, YANG Xiaoli
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Abstract: Bioelectrochemical systems(BES) has become a hot spot in the research field of wastewater denitrification
in recent years, as it could enhance the performance of autotrophic denitrification, stimulate the activity of nitrogen
removal enzymes, which shows potential advantages in the treatment of nitrogen-containing wastewater. Based on the
recycle of nitrogen in wastewater, this study integrated the latest research progress concerning the effect of BES in the
treatment of nitrogen-containing wastewater. The BES multi-path synergistic nitrogen removal mechanism and the
treatment effects of different forms of BES on nitrogen-containing wastewater were concluded, a variety of synergistic
nitrogen removal pathways that combine the migration of nitrogen ions with biological denitrification were also pro-
posed. Besides, the influences of electrode materials, operating parameters and current intensity on the performance
of BES in nitrogen removal were analyzed, and the application of BES in the nitrogen removal of low C/N wastewater
was also analyzed. Compared with traditional biological nitrogen removal, the advantages of nitrogen removal by BES
are mainly reflected in the following aspects:reducing the dosage of carbon source, realizing synchronous power gen-
eration to reduce energy consumption. It also increases the pH of the solution by the oxidation—reduction reaction in
the cathode, which is conducive to the recovery of NH,”—N. Furthermore, the electric field generated or applied by
BES can promote the growth and reproduction of nitrogen removal bacteria and enhance the activity of nitrogen re-
moval enzymes so that enhance the nitrogen removal performance of the system. At last, study of the nitrogen removal
mechanism in BES from perspectives of ionic migration and current intensity , development of new electrode materi-

als, and optimization of operating parameters were proposed to be future research interests of nitrogen removal by
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BES to further promote the practical application of BES in the field of nitrogen removal in wastewater.

Key words: bioelectrochemistry systems ; nitrogen-containing wastewater; multi-path synergistic nitrogen removal;
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Fig. 1  Synergistic nitrogen removal pathway of BES
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Table 1  Nitrogen removal effects of different types of BES
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Fig. 2 Schematic diagram of MFC-MEC coupling system
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Table 2 New electrode materials and nitrogen removal effects in BES
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