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Research progress and challenges of heterotrophic
nitrification-aerobic denitrification
YANG Ting YANG Ya LIU Yu-Xiang"
(College of Environmental Science and Engineering, Taiyuan University of Technology, Taiyuan, Shanxi 030024, China)

Abstract: In recent years, the discovery of heterotrophic nitrification-aerobic denitrification bacteria
has broken the traditional theory. It is not only able to simultaneously remove nitrogen and organics,
but also some bacteria can achieve simultaneous nitrification and denitrification (SND), so it has gained
widespread attention. Our review focuses on the influence factors of heterotrophic nitrification-aerobic
denitrification bacteria, the optimal nitrogen removal effect of some bacteria, the difference between
traditional nitrification-denitrification bacteria and heterotrophic nitrification-aerobic denitrification
bacteria and the nitrogen metabolic pathways of some bacteria. In addition, it shows the research
progress in the aspects of NO, -N control and compound bacteria. Finally, the present situation of its
application in bioaugmentation and challenges facing it are brought forward.
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Table 1 Nitrogen removal characteristics of some heterotrophic nitrification-aerobic denitrifiers (optimal parameters)

Ammonia nitrogen

Genus Strains Source Carbon source C/N . Reference
removal efficiency (%)

YZN-001 10 95.00 [27]
Pseudomonas YG-24 8 88.13 [8]

ZF31 8.23 / [28]

XS76 15 99.20 [29]

ADN-42 / 12 75.80 [18]

NR / 100 [30]
Alcaligenes faecalis

SF16 10 91.82 [25]
Vibrio

N-2 / 90.79 [31]
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Al / 6 58.40 [15]
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L7 20 74.00 [26]

CL1 CL9 20 99.00 [32]
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Acinetobacter YB 15 99.31 [17]

YF14 8 92.00 [36]
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Klebsiella pneumoniae

LYM / 100 [39]
Paracoccus versutus

LAD9 8.28 100 [40]
Agrobacterium WS-2 / 94.70 [41]

CPZ24 / 100 [42]
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HN-02 / 80.77 [24]
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R31 10 95.87 [16]
Chryseobacterium

S1 14 99.68 [43]

Cupriavidus
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