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Research progress in nitrogen removal by aerobic denitrification
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Abstract: Aerobic denitrification technology has been widely studied since it was proposed by virtue of
many advantages, such as capable of achieving simultaneous nitrification and denitrification, saving
investment and operation cost. Here, we summarize the screening and isolation of aerobic denitrifying
bacteria in recent years, and the influence of environmental factors on denitrifying efficiency of aerobic
denitrifying bacteria, including dissolved oxygen (DO), C/N and temperature. Then, we discuss the theory
of aerobic denitrification biological nitrogen removal technology and the key functional genes and
enzymes of aerobic denitrification. Meanwhile, the application of molecular biotechnology in the study of
aerobic denitrification and the research status on the practical application of aerobic denitrification are
reviewed.
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Table 1

Some aerobic denitrification strains isolated in 2011-2019

i (LB
Species Strain
Agrobacterium sp. LAD9
Brevibacterium yy7
Psychrobacter sp. S1-1
Pseudomonas stutzeri YZN-001
Bacillus methylotrophicus L7
Rhodococcus sp. CPZ24
Halomonas campisalis ha3
Paracoccus versutus LYM
Chryseobacterium sp. R31
Aeromonas sp. HN-02
Pseudomonas stutzeri PCN-1
Alcaligenes faecalis Cl6
Klebsiella pneumonia EGD-HP19-C
Diaphorobacter sp. PD-7
Vibrio diabolicus SF16
Pseudomonas aeruginosa PCN-2
Pseudomonas stutzeri C3
Pseudomonas tolaasii Y-11
Cupriavidus sp. S1
Pseudomonas brassicacearum LZ-4
Diaphorobacter polyhydroxybutyrativorans SL-205
Enterobacter cloacae HW-15
Acinetobacter sp. H36
Raoultella sp. R11
Pseudomonas putida Y-9
Acinetobacter sp. JR1
Pseudomonas putida NP5
Acinetobacter johnsonii WGX-9
Paracoccus sp. YF1

SRR 0y

Source Year

Landfill leachate treatment system 201103
A?/O wastewater treatment plant 201119
Biological aerated filter 201117
Piggery wastewater treatment system 201108
Wastewater sample 2012
Swine wastewater 20121
Saline-alkali lake 2013""
Seabed sludge 201322
Slaughterhouse wastewater 2014
CASS reactor 2014124
Biological aerated filter 20142
Aeration tank 20152
Industrial wastewater 201517
Coking-plant wastewater ponds 201528
Marine sediment 20151
Landfill leachate treating reactor 20155
Wastewater treatment plant 20155
Long-term flooded paddy soil 20162
Coking wastewater 20165
Petrochemical wastewater 201684
Denitrification reactor 20175
Phosphorus-rich river 20175
Sediment 201757
Eutrophic lake 201758
Long-term flooded paddy soil 201757
Pharmaceutical raw water 20197
Activated sludge 20191
Sediment of a drinkingwater reservoir 201911
Activated sludge 20191

BORARAN o AR KB U5 R E D], DO,
C/N Iz it B2 2 FErp (0 S SR BR A DR 3
2.1 DO

—J7 i, ARG A SR A 1 AR R A R AR
MAEREME N T2k, —H LRSS T . 5
—J7 T, WBTTF B R IE, AT AR R
AN LT AR AR RE R E 2, A
PIMM . Wik, DO WhfR & AE— @R M hy
AL R, SRR R AT REAR A B A A
AN A AEZE S o

MW 2 8 A i U AL R R R, DO

X A A A RLRE s Al 43 =2 (1) A
ST A R AE AL B B B SR RS AL AL RERE DO I TR
MFEAG, 24 DO il —{Et, DO W KT
NS R R SR AL R Y ORI SRE™, % DO
Ve FEEFR M H DO B, (2) KA it
W TER— DO i [l Y HAT 5w 1 4 S8 S i Ak L
e, T TR, e &
R % DO T BE I P R 2R [ AT & AR
s (3) A — /4T U i L B RE 5 T A2 45
BV DO, W P. stutzeri YZN-0011"8
P. stutzeri X31™%! RIZER R DO BHSR HA B
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D000 » Public pathway  ======p Denitrification respiratory chain

----- » Materials conversion  ======p» Acrobic respiratory chain

1 FEEHLERFEEETER
Figure1 Schematic diagram of electron transfer chain of
aerobic denitrification
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sp. LADO AR RE . Jin SR 2 e R A
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FH 7 2B 0 0 5 S A A 2 B TR 1 A8 SRR 7 A 52
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RKEZ, TEWRFFIE B I RESE N 218 J7 T A 5T
BHRA, ABLE 3l ) IR ) S B 1oy FH K Bt
A AL HLTT T AT SEAT EAS E, AFE AR L
73 T 1 SRy FR A «

(1) 4 480 S Al A AR 0 1 28 B AR T S5 B
P71 AT S AT AR B AR S g = /MR B, R

W B I A ol . FERRTETA
REA RUA% Tl A B S S AL DB TR R Y i 2, Tkl
HBCA LA . 5 — 5T, eS8 o8 R/
LR R S, e R A S PR R K R AT
S

(2) KT U AT 19 8 ) 27 KAk 2zt &t
PO A R IE . SRS AL AE
IR AT I RS AL R PR RS,
H B 7728 Bkt ae2e AR 5L 58 i AL TR
() S35 R Ak it B2 AR AE AN A . Rl
Feng ZEUOMRIE T — ki S S i AL B (P, stutzeri
T3 iy K gl 12 07 RIS . 4R
T A B ik B A~ o R AL B8l o B 3k
15, A TRKAE T 2 BT iR, [izid
GRS AR I A AE, SR B 224 [R] R s i 4
AHE R MR T i — 2 e . [FR, CT R
TR A - U A RS A I bk ) A e T e gl i 5
TR B9 AL 75 2 — 2 R SR

(3) ARMIBEF Jr ) AT LU ok 4 F AR )2
FB, T B A g 13 A O VR AR v SRS R A TR
WHL AL IR0, e m i s s fbaae. 5—Jr
T, B (quorum sensing, QS)PL4 S H At
FERIR R Z —, SR DG T 480 Sl A T ) A e
I 5 TT AR 9 B A e, R SR W AE Uy ) T
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(4) HAETEIENES 25X 1 AR 2 hF
S AE AL 53 15 S R I BRI ST T BT XS 4
SRS ACAE AL TR A R 5 B — 20 i, .
HORAE W45 36 7 T 98 A Fr i — 2B s .
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