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removal from wastewater. With the application of anaerobic ammonia oxidation (anammox),
PN, as the essential electron acceptor (i.e., NO, ) supplier for anammox, has become a hot topic
in the field of wastewater nitrogen removal. Ammonia-oxidizing bacteria (AOB) and
nitrite-oxidizing bacteria (NOB) are the two key groups of microorganisms involved in PN. To
achieve a stable and efficient PN process, we need to clarify the microbial ecology of AOB and
NOB for the washout of NOB and regulation of AOB and strengthen the predictability of
microbial community. From the viewpoint of microbial ecology, this review introduced the
taxonomic status, physiological properties, and niche separation of AOB and NOB, and
highlighted the growth kinetics, community assembly, environmental factors, and mutual
interactions of AOB and NOB in the PN process. Finally, we propose the future research
directions involving the two groups of microorganisms, aiming to provide theoretical guidance
for the rapid start-up and stable operation of the PN process.
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£ 1 B3iRER AOB 1 NOB s hHF S
Table 1

The reported AOB and NOB kinetic parameters

25 ZH Lt R pH Fle ]| 275 Sk
Category Parameter Unit Temperature (°C) Range References
AOB Himax d’ 20 7.5-7.8 0.792—1.008 [33,37-39]
b d! 20 7.0-7.5 0.066—0.320 [38,40-42]
i L/g-Bio/h 22 7.7-7.8 3.560—1 384.020 [43-45]
o, L/g-Bio/h 25 7.5 90.470-2 222.222 [44-48]
Y mg-COD/mg-N  21-25 7.0-8.5 0.17-0.011 [38,41]
NOB Hmax d’ 20 7.3-7.8 0.005-0.088 [35,49-51]
B d! 20 7.0-7.5 0.045-0.170 [38,41-42]
5o, L/g-Bio/h 25 7.3-7.6 10.560—1 315.790 [35,50-51]
o, L/g-Bio/h 25 7.5-8.0 0.050-116.310 [35,45,48]
Y mg-COD/mg-N  25-30 7.5-8.0 0.08—-0.011 [18,35,41,51]

IS EUAN EIE T R RIS , pman: BRHAERS by SF SRR iy SR HERT; a0, XA

HERTT; a'Noy: MERHRRARMELEM ST Ve ERKE

The large range of kinetic parameter values is due to different research conditions. pp,: Maximum specific growth rate; b:
Aerobic decay rate; a’\y5: Specific affinity for ammonia; a°,: Specific affinity for oxygen; a’no,: Specific affinity for nitrite; Y:
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Figure 1 Microbial community assembly processes.
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Figure 2 Correlative effects of different environmental factors on the niche separation of AOB-NOB.

2 AOB 1 NOB 7£i5/K B s M & & £ K IF R

Table 2 The optimum growth environment of AOB and NOB in wastewater treatment systems

Item AOB NOB
T4 0.5—-1.5L% 1.0-2.5%
Dissolved oxygen (mg/L)

T 30-35% 10-2502%%1
Temperature (°C)

pH 8.2+0.3t™ 7.9+0.4L%
IK 45 B Ik ) 10-13171 2-671
Hydraulic retention time (d)

il 2 B 15 1] 10-13171 2-61"
Solid residence time (d)

B <1.572731 <1.507274]

Ratio of carbon to nitrogen
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1 PH o2300/(273 +iemp(°C)) €)

HNO,(mg-N/L) =
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Figure 3 Effect of the competition and cooperation in taxon relatedness on the community composition of

AOB-NOB.
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BX 2 . NOB BEFIFH AOB Ui A= i W At 25 AU E
KPS A B, o AOB HIES T W AHIR
W E, N E MRS 245
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