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Abstract [ Objective] Anaerobic ammonium oxidation ( Anammox) and its coupled processes still face significant challenges when
treating low ammonia nitrogen municipal wastewater. These challenges primarily manifest as difficulties in maintaining the activity of
Anammox bacteria ( AnAOB) and insufficient suppression of nitrite-oxidizing bacteria ( NOB) activity. [ Methods ]  This paper
systematically reviews: (1) strategies for enhancing AnAOB activity; (2) methods for inhibiting NOB activity; (3) the inhibitory
effect of hydrazine (N,H,) as an enhancer on NOB and its promoting effect on AnAOB activity. By comprehensively analyzing the
impact mechanisms of these regulatory strategies on microbial community structure and nitrogen removal performance, it provides a
theoretical basis for process optimization. [ Results] The research demonstrates significant proliferative potential of AnAOB in low-
substrate environments. Compared to conditions with long hydraulic retention time ( HRT) and high ammonia nitrogen concentration

(100-700 mg/L) , under short HRT and low ammonia nitrogen concentration ( <100 mg/L), AnAOB’s nitrogen removal efficiency
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and relative abundance increased by 46. 8% and 9. 7% , respectively. Regarding NOB suppression, measures such as maintaining low
sludge concentration and acetate dosing effectively controlled its relative abundance below 0.3%. Furthermore, N,H,, as an enhancer
for the deammonification process, significantly inhibited NOB. Simultaneously, it was directly oxidized by hydrazine oxidase within
AnAOB. The excess electrons generated from this process promoted the expression of nitrite reductase, accelerating the Anammox
reaction rate and resulting in a 36. 8% increase in AnAOB activity. However, difficulties remain in the large-scale application of this
strategy. [ Conclusion] This paper identifies three key future research priorities: (1) fully exploiting the potential for AnAOB activity
enhancement through metabolic regulation; (2) developing NOB suppression methods with greater engineering feasibility; (3) focusing
on the development of novel coupled processes, such as partial denitrification-deammonification, leveraging the metabolic diversity of

AnAOB, to promote the engineering application of Anammox technology in municipal wastewater treatment. Current findings indicate

that existing strategies still face significant technical challenges in large-scale engineering applications, providing crucial entry points for

future research.

Keywords anaerobic ammonia oxidizing( Anammox) ; low ammonia nitrogen wastewater; coupling process; nitrite-oxidizing bacteria

(NOB) inhibition; deammonification process
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Fig. 1 Schematic of Deammonification Process
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Fig.2 Annual Variation of Operating Water Temperature in

Two WWTPs at Home
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Fig. 4 Enhancement Process of N,H, on Deammonification Granular Sludge
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