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Abstract: Due to the problems of traditional biological nitrogen and phosphorus removal, including long process duration and high
infrastructural and operational costs, the simultaneous nitrogen and phosphorus removal capabilities, influencing factors and kinetic
characteristics were systematically studied using the heterotrophic nitrifier Acinetobacter junii NP1 which possesses efficient simultaneous
nitrogen and phosphorus removal ability. The results showed that strain NP1 exhibited efficient heterotrophic nitrification ability with a
maximum ammonia removal rate of 99. 12% . Furthermore, only small amounts of nitrification intermediates were accumulated during
the reaction process. Strain NP1 also adapted well to higher ammonia nitrogen loading. In addition, strain NP1 had efficient aerobic
denitrification characteristics, and could utilize nitrite and nitrate for growth and metabolism, achieving a maximum removal rate of
91.40% and 95.10% , respectively. The heterotrophic nitrification process of strain NP1 was accompanied by simultaneous phosphorus
accumulation, and the appropriate ratio of nitrogen to phosphorus was beneficial for the simultaneous removal of nitrogen and
phosphorus. When the ratio of nitrogen to phosphorus was 5: 1, the maximum ammonia nitrogen and phosphate removal rates reached
99.21% and 88.35% , respectively. The bacterial growth process of stain NP1 matched the Logistic model (R* >0.99), and the
nitrogen and phosphate degradation conformed to the Compertz model (R* >0.99). The maximum conversion rates of nitrogen and
phosphate (R, ) obtained by model fitting were in the order ammonia > nitrate > nitrite, and lag time (#,) was in the order nitrate >
nitrite > ammonia. According to the analysis of the degradation kinetics of the matrix and the removal rate of nitrogen and phosphorus,
the optimal conditions were found to be sodium succinate, C/N =10, T=30°C , and r =160 r+min "'
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Table 3 Kinetic parameters of ammonium degradation by strain NP1 under different environmental conditions
WHEHF  fRbs/8UE R,/mg-(L+h) ~! to/h R
TEPE 0.31 16. 20 0.98
B PB4 5.25 16.75 0.98
a IRt 8.25 8.39 0.99
PRI 9.29 4.24 0.99
2 4.88 8.64 0.99
/N 5 7.10 8.10 0.99
10 9.29 4.24 0.99
15 12. 61 8.20 1. 00
10 0.68 8.33 0.99
20 7.51 7.58 0.99
yH i /C
R 30 9.29 4.24 1. 00
37 20. 09 2.62 0.94
80 2.72 3.37 0.99
120 5.93 5.95 0.99
e JENEN
534 /v min 160 9.29 4.24 1.00
200 10.92 6.58 0.99
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