BASE 6
2025 4F 12 A

BB % 5 # A
MEMBRANE SCIENCE AND TECHNOLOGY

Vol. 45 No. 6
Dec. 2025

JET MABR (158 i #e T A0 PR g5 AR VERERE 58

~

MEZE, B

LERE. A

KA, ALY, RAE?Y, HREm

(1. RITAF A ST EZ TR O, R 4300145
2. KITASHRERARRAR . I 430010)

EE . AFTRPHBAET 100 m®/d 89S A MR R B (MABR) F3X K & i@ if 0F 52 B 8075
KBATRIL IR A T E &AM RA%RIETCR, 54 MABR BLE T a4k B4 R 4F M R IR 3E
RFemmxrt, 2R AN :MABR E—ANMANTAZRMAED R, FLIZILEAEADRK
EA5% B A2 MABR #7055, -8 RN 7 k3 2 100% £ A4, 7T VA8 %, a4 it K &R 09
#,# M 32 % MABR #i4ig & (NR), 3% 4t MABR 3£ 57, ] 3 5 10 5 A5 4L 2 R ; 35 47 0 1) ,
MABR #§feig &3k (2. 754+1.13) g N/(m? + d), MABR £ B R T ak & 2 4 LR F 8
20. 420 +7.97% ; BAE R F (OTE) 5 &4 ik & (OTR) 4 %) 34 2| 33. 36 % £10. 75% =
(10.8542.88) g O,/(m” « d),iE# MABR R A LRGBS R E., AP RAAFILT S
BRI EE A AR G A (HRT=10. 81 h) &4+ F . h /K38 AR T iz 7 8 Ho AR (R 4E
5 KA B T 5 e HE AR ) (DB 32/4440—2022) 85 A £ AR (G TN<T10 mg/L) .
KR R A AR R B Y AR AL WRIF K AR AIREBLR

hESEE . X703 ; TQO28

XEkFRER: A

XEHS: 1007-8924(2025)06-0116-10

doi: 10. 16159/j. cnki. issn1007-8924. 2025. 06. 013

Wil 25 30 T A 2 R ) o PR Rn IR R SR 1 H 25 ™
6 T 7K A3 I A B = R A SR B oK . T
i TS T ik LA PRAR - B4R - A (AAO) Rk
T A TRART 2 N 5 K Ab 3, 8 A5 B s (]
K GBATREARE R I A RCRARAE [ H 250™ &, XE L
T V5 KA BRA T SR IR A BT 2R . IRk, I
1R T RE B 785 K A R AR R T2 oA 24 i f
SRR . AR, IR A W 5 I g A% (MABR)
PR G 1 1) 48U S L ot A [R) 26 R Ak R A £ (SND)
AET7 s CATS K A BT A B 8 i L S AL S

Weki B A . 2025-05-06; &R fRIRE) H . 2025-05-17

SRR MABR 3 38 UM rh 28 20 40 158 4 16
PRI SR SEUTR TR R ik 9004 KA B HA W IR
AR G 2R, JEE A6 88 mT S B[] 26 il A S v Ak st 3%
AR AR . SRR I T 2 M . MABR
HATREFEAR 587 i | o M BN AE L3, JEH
T RBR UL 5 K A A B 32500 H bR T B9
LREAARBR A SRR

SR 4T Pr_E4TX MABR (5 £ R AT
S A AU/ I B S BRYE K R 2K
(AN BT FE I 0 HSE NPT A 2 HL

HAETH. BRE AR R ® BT E (2023YFC3207601); 1 [E K IT = bk 42 45 B 2 & B BF 0 3 % B)

(NBWL202300013)

S—VEF A MI5E52(1992-) 55 ALK N 5 P T RRII 18 1 L SR BERIF S T 18] A i /K b B e YA R . Sd iR AR

# » F-mail: chen_yasong@ctg. com. cn

GURARSC: M558 28850, ERUH 45, 36T MABR YRR AR T 240 BT BU5 K PEREDFFE [T ). IR 5 H0R . 2025, 45

(6):116-125.

Citation: Liu M M, Peng M W, Wang D C,et al. Study on the performance of municipal wastewater treatment by short
process based on MABR[ J]. Membrane Science and Technology(Chinese) ,2025,45(6) :116-125.



5 6 1] MI5E555 BT MABR fRLAR T 2040 Bl T B S K PEREDF ST < 117 -

i S R n WS SN IUEE Ry B € - e L R L
Z F MABR 51&4: T2 G Ak, /i ot
5FF LT A?/O-MABR T2 it Ak [l i 45
il B (TND LB R LT = 8520 DL b (HH
MABR R e fE b A X, HA A T 2B
gafa] (HRT) 17. 8 h, 3% H 52 4 %k ¥ MABR [l
AAEA SRR L35 B i it R Gefs B Al . [ R
TR MABR 22256 78 St 4 X1 3l 1 5 A [
HAHAR SR AR | 40 0 S 45 B B[] S T
LRGSR, Hi T MABR RS2 R T# %
BOARS 2 S5 (R R, H R [ N AR ] 22 AT A b
P SA  O S Y N E CXii EAL % R Rt e ) S s A i -
JELE MR KA T A R R IR Ak & R 1 Bk 3
TR TR S PR A W TS K Wl A B E T
TLRR e AR L, T 3 A & $4E MABR R8¢ 384k
[FI2E Ak S i AL fE KA IE 1 T REFE L 406 J A fh B e
B R LA R

R T G A PR AR FH s ARG I
R KIRA T 2 HR R S AR E TR N T
FV5KALEE ) RS T — A 100 m®/d 1) MABR T
2R E SR SEPRT BUE K E R K. X MABR
RYEATHCR . MADBR HITI A DR A fb A R AR
FRE AT RGNS, B8 MABR HR B T
FEALAE) FN AR B AR TS RN AR S 3, HE B T L
5 KA PR (I R Ty 1] e

L Mk577E

L1 il EHR

i BB AR B 100 m?/d, ERH T L
TRARDLIE 1, bl ke 3 AR Bk A9 6 B hn T
Bl AL A A R 480t  MABR it | Bif k40Tt
RS S e SR AR L S A D0, ARk

MARAS R 45,07 m® (11. 65 m X 1. 46 m X
2.65 m),MABR ¥ICH AR H 4. 64 m’ (1. 46 m
X1.20 mX2.65 m), Witiie T MBS AT
[k 10. 81 h, £ HLoC B 5 B BF A1 1 iR,
MABR 1 K i 5 S48t 34 4 256 7 1 i 48 (DO 7R 2
WEIAS s ZRGEFEIK L A ]300 A B Y 2 e R
PR i a4t 1 22 A T K A e o BOE 45 R
N ERLIC R SE AR A RS N SE XIS,
TUHL N 2B RS OB 7R BT i R T 17 17 R
2.30 m*/(m” « h),
A1 PRERRIT S
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Fig. 1 Diagram of pilot-scale system
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Table 5 Comparison of performance parameters of MABR processes at pilot-scale and above
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Fig. 9 The correlation between MABR performance and environmental factors
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Study on the performance of municipal wastewater treatment
by short process based on MABR

LIU Mengmeng', PENG Mengwen', WANG Dianchang'*, YIN Wei',
ZHU Xiangdong?®, LIU Longzhi*, ZHOU Xiaoguo*, CHEN Yasong'

(1. National Engineering Research Center of Eco-Environment in the Yangtze River
Economic Belt, Wuhan 430014, China; 2. Yangtze Ecology and Environment Co. , Ltd. ,
Wuhan 430010, China)

Abstract: In this study, a 100 m*/d MABR pilot plant was built. Through the actual municipal sewage
treatment, the rationality of process design and system operation effect were explored, and the MABR
nitrogen removal contribution, oxygen mass transfer characteristics and correlation with environmental
factors were analyzed. The results showed that; MABR could complete microbial film hanging within one
month, and the reflux point in the process system was set at the back end of the MABR unit, and the
internal and external reflux ratio was maintained at about 100%, which could avoid the dilution of influent
ammonia nitrogen, thereby increasing the nitrification rate (NR) of MABR, and enhancing the
simultaneous nitrification and denitrification effect of the MABR unit; During operation, the nitrification
rate of MABR reached (2. 75%1. 13) g N/(m® * d), and the nitrogen removal contribution of MABR unit
accounted for 20, 42% +7. 97% of the total nitrogen removal amount. oxygen transfer efficiency (OTE)
and oxygen transfer rate (OTR) reached 33. 36% =+ 10. 75% and (10. 85+ 2. 88) g O,/(m® « d),
respectively. It is proved that MABR has strong oxygen mass transfer property. Under the condition of
short biochemical residence time (HRT = 10. 81 h), the effluent index was better than the Class A
standard (TN<C10 mg/L) of the local standard of Jiangsu province, “Pollutant Discharge Standard for
Urban Sewage Treatment Plants” (DB 32/4440—2022).

Key words: membrane aerated biofilm reactor(MABR) ; simultaneous nitrification and denitrification; mu-

nicipal wastewater; oxygen mass transfer; short-process nitrogen removal



