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Abstract: How to promote the proliferation and metabolism of anammox bacteria, improve the nitrogen removal efficiency of
anammox process, and ensure the long-term stable operation of the process are the hotspots of anammox research. Iron-assisted
anammox is the most widely studied measure with high economical and practical potential. This paper briefly describes the
iron-assisted anammox technology and its nitrogen removal performance. The mechanisms of iron-assisted anammox process in
promoting anammox cells growth and enhancing systems nitrogen removal performance are summarized from the aspects of
optimizing the habitats of anammox bacteria, stimulating the secretion of extracellular polymer, accelerating the accumulation of
denitrification functional bacteria, inducing the evolution of cell microstructure, regulating the expression of key enzymes and
functional genes, promoting signal molecular synthesis, and enhancing abiotic nitrogen removal. Finally, the iron-assisted anammox
technology is summarized and prospected, and the concept of waste iron scrap-anammox process is proposed.

Key words: anaerobic ammonia oxidation; iron; enhanced nitrogen removal; mechanism

A AMANAMMOX)FE R A N LA Jidoh ) 2 1, Mo fec B e Br PR AT S AT PR (18 . H

AR 4R (N Oy ) L1324 1 2 (NH ) 16 /<
PRAAE AACBARAN B T AL GER AL SR AL I JBCR,
HAWHRE BRI, =>4
RS N TRV N KRR &S Z N0k IRIVAZERILECS
T I a1 DR A S A0 8 ) EL O B 358 D 7 (A
U S ) A AL IR vy AR £R 5 A6 T (NOB)Y KA
BAMHICET NO, A m il g M 25 1 2 PO xd
T s A PRAR A AL AN TR AR AR R R RAEA
AL T Z R DL b T 2 KRS e i A7,
FAEANAT TR Z TR Y8 Fe/Mn. AL
A1 T LI Y Wi PR
33 SR A R A R SR i AT 2 AT R Ty
VR LA B Fe J (BRI DA U4l ) 2 F

T, A O BR 5 Ak PR A 2 S A R i 5 v B 5 v 2k 3=
SRS BN (UFE nZVIL. mZ VI #4058k K gmitt
B WAERE T BB T DU IR A Y (n ik
W) FesO4NPs)SE WF T UE S, R BN A A
[i] (EE AT T80 BEAN ) B2 3 (e b IR R R A AL B A K
AR TR R R AL RGBSR, AT I T —
AN T ARV R 2k s pb AR A B AR . —
Rl R A AL T B Fe®/ Fe¥* P LR
[ AR P Ak a0 IR A 2 SR A B R P i A i A

Wi HHEA: 2022-04-10

BEEWE: EZKARPAILEIH (51808367) 3 i A£G E K BHIHAFI A
HORHE F 74 LR S50 3 FFGRBI H (2018KF05); VL 75 44 W F AR
RHIFBIHTHRI(KYCX20_2778)

* TUTAEH, BI#Z, liuwenrul 987@126.com



5154 HOE

R 2 %

HLHI AT BEAT T AN [ Ak 56 Ao IR S 2 4L T 20 1 5 i
RIZRARZ A IHLEEA 20 B2 2% KA A R R A PR
BEABARAERBON R BT, WAE
AL PR 8 25 T M LA Bl 3R AR SCAE B 5 2 7 AR
2 SCHRARAE A L, 2 100 2k o A RS S AL
FNLELREAT AR L PP, DU A B a4l R A A A 1
AR IRE 55 N PR BLR A5 4.

1 HEURESEUREKRAK

1.1 REE AR BRI = 7oK

BRI AR 2 B2 S LA S 1, A5 1 o
HE) SRR [ 75 A K I e L TR,
PRA AT N BRI R, A
AN 2 DR AR B AU AT A P ML 20 3R 6 P 1 T 40 4 0
AT LA o 40 A 5 £ 1 DR AR e R A T 1 A
I Bl AR 45 5 S LBk A A R P R A
AR A DRAR 2 A S I HL B B o v A A O

A FH UL G A, s 2 I i 1 6 3 TR 2 AR A it R
S (1) D R IR R0 S . D R (HZS) AR
i (HDH)) (¥ T B4 e i o 1) a2 e IR U4
AT R b e A e, DR Rk I RS RN 4 T
E[U]‘
1.2 Pomfb A A T 2 AR RE

Bt PR A A T 2 s Ak A A 32 B AR L
EGR R R A A T 2R Bl R s R AL
RGWAE ST ORI R 1 S T3 3Gk
S ERINE T AN Nk = e I L)~ i R N IR ¥ )
bt PRAE 2 A T2 e AR 1 s g 0 AN TR, 81
FIR 4 AF RN Fe,05 40K 0k (Fe,05NPs). Fe™*
Fe #Kiiiki(Fe NPs). Fes04 40K 50K (Fe;O4NPs)
HFe™  IRAA R AN S N 2% B H R 23 1l 34.8%.
49.4%. 74.8%. 84.9%F1 91.3%% L1k = 4 ik
(mZVDAH L, 40K M2k (nz V) a] DLk — 20 45 5
2% A BN A1 2 16.7%57,

F1 FmEMREREN KRR

Table 1 Effect of iron application on anammox reaction system
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Mechanism of iron—assisted anammox process to

enhance nitrogen removal rate
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