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Abstract: Nitrite (NO,") exists in the biological phosphorus and nitrogen removal system as an intermediate
in the biological oxidation of ammonia to nitrate and reduction of nitrate to nitrogen. In enhanced biological
phosphorus removal (EBPR) processes, nitrite is an electron acceptor used by denitrifying phosphorous re-
moval bacteria and also an inhibitor to biological phosphorus removal process. This paper reviews metabolic
mechanism of phosphorus accumulating organisms (PAOs) under anaerobic, aerobic and anoxic conditions
separately. The effect of nitrite on biological phosphorus removal as well as inhibition mechanism of nitrite
was introduced. The personal opinions were also suggested.

Keywords: Biological phosphorus removal, Nitrite, Aerobic phosphorus removal, Denitrifying dephos-
phatation, Inhibition mechanism
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Table 1 The response of PAOs to nitrite under aerobic and anoxic conditions
T il PR 490 o e g
i i J N 7 7K S Inhibition level of nitrite EZ 3N
Operation astrategy Type of reactor/wastewater -4 I il T 4= I References
Aerobic P-uptake Anoxic P-uptake
== =
BE%L/H“%L . it PBR/A I 9% 7k 10 mg NO,-N/L- 5 mg NO,-N/L- Meinhold ZE2%
Anaerobic/aerobic 15 mg NO»-N/L 8 mg NO,-N/L
AR . - . 5% 40 mg NO»-N/ L 2
524 SBRIAE T I5 /K AR E Ahn 557
Anaerobic/aerobic B AT A il
P . - 331 10 mg NO»-N/ L e
523 SBR/ML /K, BNPR R 2 Lee 0%
Anaerobic/aerobic/anoxic/aerobic 4TS A 1 1
IR/ P ; %% 35 mg NOy-N/ L sl
S2#y 3 SBR/Ji/K, BPR Pl Hu 40!
Anaerobic/anoxic . B AT A 4 ]
TRl 9t SBRA: Ik, ppr 2 M NOrNVL AT 12 mg NO»-N/ L Saito 42
S , R
Anaerobic/anoxic/aerobic 6 mg NO,-N/L 4= &Rl me =2
R4/ SN DR AL/ B4
= A/O-SBR: 1 -N/L RR ca A
Anaerobic/aerobic and Anaerobic/ S5 2 SBR/BC /K, BPR /0-8 mg NO»-N/ AR E Yoshida %553
. A20-SBR: 3 mg NO,-N/L
anoxic
S = =
AL S SBRAEAK, BNPR R Z IV it A Socjima 2

Anaerobic/aerobic/anoxic
PR/ /B R4 SBR AR

/I MBR Tk SBR Fil MBR/EK, SBR: 5 mg NO»-N/L K5 20 mg NO,-N/ L

. ' ‘ ' Sin B4
Anaerobic/aerobic/anoxic/aerobic
BNPR - - i !
SBR and Anaerobic/anoxic/aerobic MBR: 10 me NQWL I
MBR
A . o e R B
H i 4 i
J&JiT Periplasm i fiifik Cytoplasmic membrane AT Cytoplasm PHA
NO, <] ‘g
3 g NO;~ 0:
s e~ A W HZO
NO, 'B .......................................................... NO,~
NO ¢ NIR ... Energy
NO
NOR
N,O I
0./
N,0 ? Cytochrome g /
N,OR >
Glycogen Poly-P Cell
N, H,0 yeos d

1 0 AR Bh X 5 S U Bk O 00 60 A 220
Fig. 1 Inhibition metabolism of nitrite to PAOs under aerobic condition
WA TSRS T BT AW B: W RSAR R XF PAOSs 45U A B 440 il

Note: A: Possible electron flow and inhibition under aerobic condition; B: Possible indirect inhibition of aerobic metabolism of PAOs.
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PR EET pH, 45 R IR AN FNA A2 EIEM
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W VR W w8 e il . 24 FNA ML 0.002 mg
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W 528561 NO BB ZR 75 —M; 2) FikEN
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NO, S it fbad B H A NO, iz i Hh e ok 52 i+
bR T UL BB SRR, FNA Wil gEigishd L
TE 2CE AL . HNO, 4 7 L far, I DAASCE: (1 380
Bt YR, FJE o TR R pK, K3 T 3.3,
DR G B A 7 Pl 2642, FNA L RERSE 1 B 57 L
(AT 2 DA M 11 38 36 25 3o A0 R, ok A 3 N T 22
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A W FE TN A A R S — e (B B 00 Y,
% B2 5 JoT 38 Ao ZE R AL 07 0 A L R P PR R, AR
PSR TR E . S TRUEMIIRN ATP B, BV

Intermembrane space

NADH + H* Fumarate
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Matrix

fews AL E B ALEH, HATECA A NE & Peter D
Mitchell £ 1961 4F42 H 2B B B ICGE 2 B
JR): WP AR 45150 Bk NADH 4, #4547 1E 4k
PRA N B b, T LR RS b AT 25 4 R B AN R0 o
H— e S G, TWRE Wik ER N .
FENFIREE AT 4 NEAER, /3N E A1k 1T (NADH
L) . R AR T BRI ) . & AR T ¢
M2 bl ZA )R G TV (4 MR AR .
Hp5E A 1, 11, 1T A XM H a2 L LUK
13 QN S S A N O P T SR o e = N ey )
B AL, PN PR A B v, 7R
TR 8, 1 J5 VA R A 32 (O v P AR ) R B v 7 A
GMEWN), AFREF RSB 2 A A
Mg, PR IK3N 1 (pmf), X2 HES) ATP 5 AL
MRS ST o Y A7 78 I 0 w5 11 B T~ 2 B B
PRI F-Fo-ATPase #k AJEFRI, Bk
B R REMESE ATP A, B2, LB EEUAN
AL S T R AL Z R B M E RS H s
FCAER T o (8 B0 ) R % e TR 410 N B R Ak A K 3o
T2, HLAE AL : A A8 I A0 AN 00 o] P R e 1 £ 8 &
SRR, WOEE B ADP + Pi A2 B ATP /Y
BRI, A Ak Ak I RE R AN BE FH T ADP B R
b, TR DGR B SRR, A h S IR Ak A 1BC
TERRM S . A R AR A O — R R RIS, E A AR
Jo 375 1ok B %) 0 3 TR TR R 0K B g, TR IR
AL BERR AL AE R EA 100

Cytc

1/20,+ 2H"

ADP + Pi ATP

2 hEBERETEAY

Fig. 2 Diagram of the chemiosmotic hypothesis
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(2) FNA 30 il 5 B0 A= Py ou) e 2 75 SR ik b
AT FNA # il i oM e o i AR, AR T R
SR, AT AR R A Ak 3E % A A i Py ADP
Pi 5 ATP = AfEfEMEMIAT1ER, 4 ATP Rl
ADP. AMP FE, %A AbLBEMR 103 B 1818, NADH ik
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(3) FAN X\ 2 £ 18 I it () 0 ) . Baumann
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A — ELBE R 7 AR, A M 9 A AE Y
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HhIEF N PAOs Al GAOs S i — MEEE K., K
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M AT R AR BIFE

(2) ISV PR e XoF - 4 W gl R e 4 AR g 1) 417
TR AT 0I5 A, B a4 F 2 anfer % 26 19,
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ATTFE AATEOUL 53— 7K ST X8 IV il i 68 490 1) A= 400 o ol e L
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