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Abstract: This paper developed a pilot scale super-magnetic separation coupled with dual sludge
retention time (SRT) nitrogen removal process, of which the super-magnetic separation technology was
used to separate and concentrate carbon sources, and the dual SRT nitrogen removal process was
employed to remove nitrogen from the effluent after carbon source separation. After more than 750 days of

continuous operation, the super-magnetic separation process achieved a carbon source retention rate of
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more than 50% under a very short hydraulic retention time (HRT, approximately 10 min), and the total

nitrogen in the effluent from the dual SRT combined nitrogen removal process remained below 10 mg/L,

which met the level A limit specified in Discharge Standard of Water Pollutants for Municipal Wastewater

Treatment Plants (DB 11/890-2012) of Beijing. The anammox activity of biofilm from the anoxic tank was

45.75-71.03 mg/(L.-d). The addition of nitrite into the anoxic tank was conducive to recovering the

anammox activity, and the intermittent micro-aeration in anoxic tank promoted the partial nitrification/

anammox activity and autotrophic nitrogen removal, and improved the nitrogen removal efficiency of the

system. This paper preliminarily verified the feasibility of the super-magnetic separation coupled with

dual SRT combined nitrogen removal process, and laid a foundation for further study of the process.
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Fig.1 Schematics of dual SRT system

1.2 #EMTIRANEFEKKER
1.2.1 BFhisle

XU 52 A W 28 3R L 2 R B2 5 U6 4 A
BIRIG U LA SR TR OB AE P I, b B R S R H A
AT S K AL ) R ARG, & KR L R 80%,
LR RIS 15 IR FE 2 N 3~4 o/L, V5 YRR G S B)
A0 T2 Wi J5 78 DR A8 b A e S8 st 180 ] itk A= 9
B A0 SECRE , SEUREECF PG 42 3 5 /K A 38 ) i St
AN 20%,
1.2.2  JEKKE

HEK A b s KA diks i T2 )5,
TG KA BT JE K DA 6 5 K Ok 3 a0 1 ) L3
A K B - COD g 180~300 mg/L, 44 & A 40~60
mg/L, TP 4 3~6 mg/L, TN 4 50~70 mg/L, {4 J& >4 80~
100 NTU
1.3 SHAE

ZE AT (AOB) RV R £ S AL 7 (NOB) 1
G 1 LIRS A M BR IS U8, IF A 60 BUER}
T 1 LBedtrh, R W4 07 S kA Je /K 5 R 58 4018
A IFHEAT IR R i E R AR A, T
A FEIE i NH,CI AT NaNO, o BEFE 15 min BOFE , I 5
A A A R A A B AR AR A T 5
AOB HINOB it .

SRS AR TG PR ES B 1 LIR A 21 BTGk,

FEIA 60 WUERLF 1 L FAR b R R i3 $E e
KEIEB TR A, JF 4 FE1E 5 NaNO, .NaNO, il &
PR . BERE 15 min IORE , I S0 24 R0FN AN & 0Tk
B R IEEPRAS T B A A I T

JR AR AT T 6« B ATL I 60 FOlHE AR IR
FH 2B PR e 3, A 1. 25 LIy, 5
FKZE 1L, R AR 20 min B4, ARG 2E 9%
. T AGE T NH,CLH NaNO, fiff £ W 5 9] i S A
AN AS AU A 10~60 me/L. K VB THEKR L 5%
HEE N 120 v/min, BERE 1~4 h BORE, 1S A4S,
FE A TR A RN A8 AU B AR 2 R R R AR
I RIR R E AT M o B ORFF7E 20 'CAE A o

H ML 48 R 40 COD ., NH,'-N. NO,-N, NO,-N,
TN \MLSS &5 1158 FH [ 5 bk 7 il 2
2 ZR55H
2.1 BEHBIZETHR

T 53 15 120 0 1 K v B il 2 2 A Ak SR IR
BRI F, #E7K COD 15 180~300 me/L 2 i), Zeit i
WE PR, 78 RE PAC WS BL T, 8 HLRE 70
T2 B COD # B % ik 2] T 60%, i 7K COD Ky
(116.31+23.94) mg/L. M54k COD #% 8 %, % 4h
PR A TG V2, I RE 53 125 T 2009 COD #F #R3k
F| T 70%, H 7K COD Hy (74. 06+25. 81) mg/L. 7] L
fil i 20T LR E AR B ) o, A R A1
FUEME . TR T 2RI K CoD Mk B R , i
HiAz T %A 8 A& RS R BRI, it LI
O3B T K BT C/NAIR FL RS I RE A o IR 8 3L
Ye s 52 A AR T2 A RE T R A SE i 41
2.2 WRHEEMAIZKPETHR

XU % 52 A A T 28 i ) #% H 2019 4F 5
AFtRis1T, B4 EBIT 7508 K. Rl 17 40
AR 3B B Ja BB BE(0~119 d) , BE S i A 4%
TEECRL, R 83 AE G A0 143847, LI B
TETS VR s T MR 5 B B (120~171 d) , i) e 48 X 4%
Ok, B T kD AR S A AT T TR B A A AL,
TR F (%) R AR SR AT PR RS R A, 3 3 ) i 41X
L 10 me/L W AH A A (LK i st 1) 2 IR R
AT R TR T BR N TG R Y B AR
Br(331~756 d) , 3k IR AR S AL MR R 5 L 15
LB A0 IV i 25 4 T R o dfe 4G sl a4 7 i) R ol R <
R IR AR B AE AL B R A A L, S 1 SR R

- 60 -



www. cnww 1985. com

Zeop 5 B — RS PR T L R IR T 5 R TR R

%395 %15

FEM ARG o TR, 172~330 d J2 v #%a]
OB AT VAMERR IS, R T, # A 6 R S
Iy g 7K R B R BE AR AR TN ] 2 BT R o

ik

R R B 120
o KRR
=~ W%u o % s 100
o by 80
E . i
% ‘%ﬁﬁﬁ 8o§60 &
+ g e @ 8 H\T
- ° 40
z %
S °120
0
0 100 400 500 600 700
t/d
a. FEIK SR AL
K ‘
sol HE KE B
~4-NO;/-N  -a-NO,-N  —o-TN
! o
40 1 1 D& o

KB EE/(mg- L)

t/d
b. K R AR AL
B2 REFHHKRIRETK

Fig.2 Variation of nitrogen in influent and effluent of the

reactor
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Fig.3 Variation of nitrogen along the way at different

operating stages
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