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Abstract: To promote low-carbon and efficient nitrogen removal from urban wastewater, a two-
zone sequential batch nitritation and Anammox technology was proposed. By establishing a bottom
Anammox granular sludge zone and an upper floc sludge nitritation zone, high-rate nitrogen removal was
achieved. Under the conditions of no organic matter in the influent, ammonia nitrogen concentration of
58.18 mg/L, and hydraulic retention time of 1.66 hours, the nitrogen removal rate reached 675 mg/(L - d),
with an effluent total nitrogen concentration of 13.19 mg/L. Metagenomic results indicated that the
relative abundance of ammonia-oxidizing bacteria (AOB) in the floc sludge was 14.70%, while the
abundance ratio of AOB to nitrite-oxidizing bacteria (NOB) was 10.77, with a nitrite accumulation rate
(NAR) of 81%. The relative abundance of Anammox bacteria in the granular sludge was 23.22%, and the
total nitrogen removal rate was 7.53 mg/(gMLSS-h). This technology, with its high nitrogen removal rate
and small footprint, is expected to provide a new technical option for reducing pollution and carbon
emission in upgrade of wastewater treatment plants in urban centers with limited land availability.

Key words: urban wastewater; high-rate nitrogen removal; nitritation; Anammox; granular

sludge

E¢UH: BRAARZESFIHTAE (52260003 ,U23A20675)
BEEE: O E-mail: mabin@hainanu.edu.cn



%405 F 13 H

OE 4 ok HE K

www. cnww1985. com

H AT 2 R 0% 5o A= W I A B R AE AR fig
1R o M TR RROR A (), B A TR T A R g R
Fh WA BRG K s B ARG N, 215K W
HATYH RSO T 2 15K e AL T
b RIS A o L S R = R T R Qi
A, [T D T 1 2030 AR 1 068 (1 AT 55, (45
R IR 5 K B A AR N

P v 08 ZR T 5 17T AR AR K g 4 B B R 48
P ML) A R A RS A A i A
Al 3G T PE B B ) BN A BN SR
BUAE YRR YR s e A R L BR A, SR, ik Lt
TR S RGN . AHIZ Nl o R
G 55 A AT R TS U TE A, BE WS A2 AN B3R 1
B0 B AR, N = A B A R BR R

IR AR S A AL B A IR IR oK IR BB FE IR
15 U677 i AVIG IR 2 AR HE SRR A, R S I
B AR AR Bt ot LA B b e ELV T RS I
BRI U6 XA P R, A A B S A 3RS 7K R
45 A AR IR AR R A TR 5 S AR AR AR/ A
B U B A R B A R R A
HLG fr AR A0 S 4 1 45 R S BRI K 114
AL, N IR A AR LR A S A . HE T
L 6 A A A A DR AU B A (PN A) AR AT B S0
I RE TS KA R R R . Ma S5 5 i) A I
BT PNA WAL, 24k 7K COD A TN ¥ B 43531 Ky
78.9~116.0.57. 9~71. 6 mg/L i}, 7K TN #e J& [ %=
2.2~10.3 mg/L, X2 PNA & 4 & A £ B i R
(NRR) 4 10~180 mg/(L-d)"™ " ik TR A A E 1k
Wk 75 U Ak BTG Mk B V5 K B AY 2 280 mg/(L-d)
XIFHF PNA & G h & A AL (AOB) 77 B2 401 &
REM A WA R, HE AT XM R AR
FE B S, A5 B AR RE AR AR B 78 0 R

YF I, $E T —FUX R N % (SBR)
HRCHS A DR A A g X, A JI0RE 5 I8 S B R
A Al BN RS AL R N X, AOB ¥ 2 A&
Ak A S S R, T 28 0P ok IR SR S AR R LS
Yo IR G0 i 15 4y X G 6 R AR A A Y
T, 45 v DA A A TR T M 5 I ASURL I U Lk
17 IR A A BN, R AR 2 A AT =F e, g ik
R EA ARG e Rk A A A A AR Y, AOB
FRER, A A R, AR S RGN NRR,
F BT % F G0 S I v R R A A R S A AR

F T AT | I8 LG Ak g 4% I BR A E 45 # E A 7
BT, RN B0 O LA 0 vy o 3 o R B, Sy 4 3
15 KA BT U R T R et B AR S
1 #M¥EF*®
1.1 REBEBEBESIET

X SBR 2% g AN 1 s, e g bEB EAR A
12cem . E R 14 em, FHEPEAEHNS em 54 50 em, &L
ARHREBN2 L, Horp S AR A S X A el
T4% , R AR A AR S X 2B FE ol 26% . K
I BN 5 MR A, 3 3 5% A 100 v/min (05 5 5
O s S o o N VA 05 AR QR0
FREK 135 em 4b) B8 T IFLIR Sk, M i 5 i
AR R, YRS LA A X A% R A (DO MR
JE<0. 5 mg/L. W NZK IR HITE (30£3) C.

kA

SHEIAH
MR

-

E[ -

kg
1 WESBREEBRE
Fig.1 Schematic diagram of two-zone SBR
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Fig.2 Nitrogen removal in two-zone SBR at different
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