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Fig. 2 Effect of culture size on ammonia oxidation rate of N1.
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Fig. 3 Effect of pH on ammonia oxidation rate of N1.
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Table 1 Concentration of FA and ammonia oxidation rate under
different pH value
pH 6.5 7.0 7.5 8.0 8.5 9.0
FA mg/L 0.45 1.27 3.86 11.07 29.46 52.73

Ammonia oxidation

rate mgNH, /(ged) 17.93 20.00 17.93 14.49

10.35 13.80

—1
NH3(mg/L)=£><(NH4+—N)><10”H>< Exp 834 o ey
14 273+t

1 pH 8.0

pH 8.0
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Table 2 Comparison of testing and computational ammonia oxidation rates under different temperatures
T/ 20 25 28 30 32 35 38
Testing rate  mg NH, /(ged) 11.73 14.49 20.00 21.38 23.45 22.76 20.69 17.93
Computational rate mg NH,'/(g+d) 14.25 19.00 25.18 30.28 36.33 47.54 61.88
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ammonium monooxy- Arrhenius
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Fig. 5 Ammonia removal under different ammonia concentrations.
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Table 3 Ammonia oxidation rates under different ammonia
concentrations

NH,'-N/(mg/L) 80 160 400 800

Ammonia oxidation rate

n 1537 1555 1625  12.79
/[mg NHy'/(g=d)]
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Table 4 Comparison of different studies on ammonia oxidation rates

Kinds of Nitroso-bacteria (sludge) Ammonia oxidation rate Reference
Strain N1 10.35~23.45 mgNH,"-N/(g+d) This study
Nitroso- Nitrosomonas eutropha 26.65 mgNH, -N/(ged) [27]
bacteria Strain N1 8.28~18.76 mgNH, -N/(L- d) This study
4 strains isolated from 4
wastewater treatment plant 3.85~3.29 mgNH, -N/(L+ d) (28]
Nitroso-sludge of CSTR reactor 3.01 kgNH, " -N/(kgVSSe«d) [29]
Nitroso- 6 weeks’ enrichment cultivate of Nitroso-sludge 0.04 kgNH,4"-N/(kgSSed) [30]
sludge Active sludge from N
wastewater treatment plant 0.05 kgNH,"-N/(kgVSS-d) (31]
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Isolation, identification and characterization of nitroso-bacteria in one-step
completely nitrogen removal process

Jinsong Guo, Yu Qin, Fang Fang’, Guohong Yang

(Key Laboratory of the Three Gorges Reservoir Region s Eco-Environment, Ministry of Education,
Chonggqing University, Chongging 400045, China)

Abstract: [Objective] To study the characteristics of the Nitroso-bacteria in one-step completely autotrophic nitrogen

removal process. [Methods] We took samples from activated sludge of the one-step completely autotrophic nitrogen re-

moval reactor. Through four times of enrichments and isolations, one Nitroso-bacteria named N1 was obtained. We iden-

tified this strain by microscope and 16S rDNA analysis and studied the effect of pH, temperature as well as ammonium
concentration on the metabolism of N1. [Results] Of the N1 nucleotides, 97%, 96% and 96% were identical with the
conserved fragment of Nitrosomonas sp. NL7 (AY958677), Nitrosomonas AS1 (EF016119) and Nitrosomonas sp. 1s32

(AJ621027) respectively. The optimal temperature and pH of N1 were 8.0 and 30

and sufficient dissolved oxygen was

demanded. In addition, no restraint effect was turned up in the ammonium concentration of 80—800 mg/L. [Conclusion]

N1 was identified as Nitrosomonas sp. Compared with the relative references, this strain was ammonium-tolerant.

Keywords: one-step completely autotrophic nitrogen removal; Nitroso-bacteria; isolation; characterization

Supported by the Natural Science Foundation of China (50608071), the Doctorate Program Foundation of Educational Ministry of China
(20050611010) and the Opening Project of the State Key Laboratory of Pollution Control and Resources Reuse (PCRRF06001)
"Corresponding author. Fax: +86-23-65127370; E-mail: xiduo@tom.com

Received: 13 March 2008/ Revised: 24 April 2008



