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Microbiology and research progress in biological nitrogen removal

ZHAO Dan'? REN Nan-qi' MA Fang> SHEN Yao-liang> LI Yong?
( 1.Research Center of Environmental Biotechnology Harbin Institute of Technology Harbin 150090 China 2. Environmental Protection Depart—

ment Suzhou Institute of Science and Technology Suzhou 215011 China)

Abstract: Biological nitrogen removal is a common method used for treatment of nitrogenous wastewater, but
for traditional nitrification and denitrification, there are many confused blanks about the complicated reactions
and conversions as well as the unknown related field charged by microorganisms. On the basis of the introduc—
tion about the traditional nitrification and denitrification, combined with the new discoveries about biological
nitrogen removal in real operation, the research progresses such as the actions of nitrite—type nitrification, het—
erotrophic nitrification—aerobic denitrification, autotrophic denitrification as well as anaerobic ammonium oxi—
dation were reported in this paper.

Key words: biological nitrogen removal BNR ; nitrification; denitrification; anaerobic ammonium oxidation

1.1

ammonification
e

1.2

2001-12-20

7D2001003 nitrification . 1877
1972-), .



T RR SRR R
. 1890 Bl NH,OH+H,0¢
) /—\ NH,0H+H,0
AMO
NH;+0,+2H*
B3, 2e”
1.2.1 [ CoQ
AMO [ sCnc
NH,0H H,0 2e”
1/20,44H"
2 Cyte 2H
CoQ HAO AMO. NH,0H NO, ™ NC o
HAO . AMO f\[ ADP+Pi
HAO 1. H + 1
10 ATP
AMO TPase
NH,+0,+2[H]—NH,0H+H,0 1 '
NH20H+H20T?NO;+5H++4C_ 2 Fig.1 Electron transfer sketch map of ammonia oxidation
1
Table 1 Characteristic of ammonia oxidation bacteria
/i m
Nitrosococcus 1.5~1.8 x 1.7~2.5
Nitrosolobus 1.0~1.5 x 1.0~2.5
Nitrosomonas 0.7~1.5 x 1.0~24
Nitrosospira 3.0~0.8 x 1.0~8.0
Nitrosovibrio 3.0~04 x 1.0~3.0
1.2.2 28,
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Fig. 2 Electron transfer sketch map of nitrite oxidation
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Table 2 Characteristic of nitrite oxidation bacteria
/o m
Nitrobacter 0.5~0.8 x 1.0~2.0
Nitrococcus 1.5
Nitrospina 3~04 x 1.7~6.6
Nitrospira 0.3~04 x 0.8~1.0
1.3 2.1
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Fig.4 Electron transfer sketch map of denitrification of Paracoccus denitrificans
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3

Table 3 Transfer rate of NH: N,H, NH,OH during anaerobic batch culture of microbe

nmolmin mg

NO, /
N.europaea NH0H+NO, 2 3 N,0 18]
N.europaea NH,+NO, 2 3 N0 (18]
N.europaea H2+NO; 7 — NO N, [19]
N.europaea NH,+NO, <l <l N,0 [19]
N.europaea NH:+N0; 0.9 1.1 NO N:0 [20]
ANAMMOX NH +NO, 12 9 N, [21]
ANAMMOX NH,0H wa 12 N, [22]
ANAMMOX N,H,+NO, 13 11 NH, N, [22]
ANAMMOX NH,+NO, 68 55 N, [21]
4 ANAMMOX HAO 2

Table 4 The comparison of the characteristic of HAO in anaerobic and aerobic ammonium oxidation

ANAMMOX HAO

HAO

/ADa 150
/ADa 60~95
a2-a3
410/280 4.5
22+4 /150
Pues
VU mg™! 21
K./ M 26
pH 8
pl 55
N- blocked

125~175
63
a2-a3
33
24/a3
P

8

8

53
DISTV

COD/N
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4.6—1.9 kgO,/kgN 2.6 kgBOD/kgN—>

0 1 kgVSS/kgN 0.08
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