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Microbiology and potential application of aerobic
denitrification: a review
GUO Yan ZHANG Zhao-Ji’ CHEN Shao-Hua

(Key Laboratory of Urban Pollutant Conversion, Institute of Urban Environment, Chinese Academy of Sciences,
Xiamen, Fujian 361021, China)

Abstract: In recent years, aerobic denitrification researches focused on three fields: isolation and
performance of aerobic denitrification strains, potential applications of aerobic denitrification
microorganisms, and aerobic denitrifying mechanism. Aerobic denitrification strains are widely distributed
in several environments. Functional species were mostly selected from Pseudomonas sp., Alcaligenes sp.
and Paracoccus sp. In lab-scale tests, some aerobic denitrification microorganisms showed excellent
psychrotolerant or haloduric property, and other strains had great potential on biodegradation of toxicant, or
N;O emission reduction. Mechanism result of aerobic denitrification indicated that the competitiveness of
nitrate was weaker than oxygen as an electron acceptor, whereas denitrification process could still occur as
an assistant electron transport pathway to prevent the overload of NAD(P)H. Therefore, nitrate and oxygen
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could simultaneously participate in metabolism of microorganisms. However, researches on mechanisms
and practical bioaugmentation of aerobic denitrification microorganisms are still insufficient, and more
researches and process tests should be carried out in the future.

Keywords: Aerobic denitrification, Nitrogen removal, Psychrotolerant denitrification, N,O emission

reduction, Mechanism research
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Table 1 Some heterotrophic nitrification and aerobic denitrification stains isolated in recent 5 years (2011-2015)

Species Source Year
Brevibacterium yy7 A%/O wastewater treatment plant 2011
Psychrobacter sp. S1-1 Biological aerated filter 20111
Pseudomonas stutzeri YZN-001 Piggery waste water treatment system 201124
Agrobacterium sp. LAD9 Landfill leachate treatment system 201116

Rhodococcus sp. CPZ24 Swine wastewater 201207
Bacillus methylotrophicus L7 Wastewater sample 2012
Paracoccus versutus LYM Seabed sludge 201317
Halomonas campisalis ha3 Saline-alkali lake 201328
Acinetobacter sp. HA2 Psychrotrophic consortium 2013
Acinetobacter sp. Y16 Songhua River 20137
Chryseobacterium sp. R31 Slaughterhouse wastewater 20144
Pseudomonas stutzeri PCN-1 Biological aerated filter 20145
Aeromonas sp. HN-02 CASS reactor 2014
Klebsiella pneumonia EGD-HP19-C Industrial wastewater 20145
Pseudomonas stutzeri C3 Wastewater treatment plant 201518
Vibrio diabolicus SF16 Marine sediment 20152
Pseudomonas aeruginosa PCN-2 Landfill leachate treating reactor 20155
Diaphorobacter sp. PD-7 Coking-plant wastewater ponds 20155
Alcaligenes faecalis C16 Aeration tank 201554
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