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Application of MABR and micro-nano aeration technology in
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Abstract: As an important part of the earth’s water resources, the treated river can meet the needs of industrial and
agricultural production, as well as the basic needs of people’s lives. Take the Tianjin Machangjian River treatment
demonstration project as an example, the use of combined membrane aeration bioreactor(MABR) and micro-nano aeration
technology for river treatment was presented. It can both improve the dissolved oxygen content of river and purify the
water body. A total of 160 sets of MABR components, 12 sets of aeration pipes, 24 sets of blowers (12 for use and 12
for standby) and 7 sets of micro-nano aeration equipment were installed in the river with certain impact resistance. The
results showed that the water quality was stable after 6-8 weeks of stable operation of the system. DO, COD, NH,-N and
TP were 2.21 mg/L, 33.92 mg/L, 1.88 mg/L and 0.37 mg/L, respectively. The removal rates of COD, NH;-N and TP
reached 47.00%, 44.38% and 13.95%, respectively, and DO increased by 31.55%. After the river was treated, the
water quality could reach Class V of surface water environmental quality category. The combined technology has the
advantages of engineering, cost and operation management, especially suitable for the treatment of river, lake and other
watersheds. The application can provide a valuable technical model and practical experience for similar small and medium-
sized river purification projects.

Key words: menbrane aeration bioreactor; micro-nano aeration;regulation of river

FAT 200 AT B G B 2 HOR R Bk e RER S ootk B UL e W TR B R
PR Hh A AR N TR SRS AWk R E R CBLAE R Y A ) R

[BEE£M B ] PSRRI 7% B35 B (CSCEC6B-2021-2-10)

—160—



T KA B 2022-12,42(12)

REW,FE MABR+UA KB A EARAED | W6 E P B A

B A R firp G R R BTG e W, DL S IR R e Ak B A
SWE A EY B E AR MWEE ART
PR B N T3 b 22

IR B S A W) ] 4% (MABR) J2& — Fh il & A 4y
5 RS AR AR iy B Ak BB R 1 ALK b B RS
B O B o A A A A 35 S s AR AR R T, K AR T
75 S ] LI 8 s, T Y ) T W 2 0K sl R B A i
RS VE FH T E A W B DY, 28 3 A W A i R 34 B
A= Py A, 1Ak R B 26 0 T AR T A 2 0 e T B
a3 % 1 TC ML AR 7 W, DA S B R K AR Y Ve Ak
MABR & — Fl A T Ak 1 A= 257K Ab BB R | R el i
KR TE UG R B B4 3 IRAE Z TR F bk A=
BREWT, B E SR R s
ATl AR W A B I 2 DT AR B R BRI Y
R

T A B S R A K N e, el B RSk IR Y
WS A (e HE e, E B30 IR TR B e X5 25
AIE R HE T HE AR DX, R AR N 4 Sk i AR
A SR B BE R 3450 4 B B AR 5~30 pm
A RS . i TN, A 32 28 S AR K iR i
JERSEM , BASSZIRE 1 S8 AN S5 A BRI, mT 77K
P rp R i R A5 R B R TR RICR

KT W] 4 K BB IR B R R T A Al
A AR B MABRAE R AN T2 4 KSR
BB T 2. 5 UK A B R A H 2 A
AREAFEAR TRE AT E RS, UL RGs 178
(- & B S TR 1= N7 B & /18 T L
1 MR EFE
1.1 SAERER

TZAE O 524 42 ~ 50 m, JEE 56 24 12 m, YT JEE
FE-2.7 m, FH T 0% BEAR LR, T3 L R Ui A 1 o
IR BE /IS, 35 Ye ) BB SR W ot kR TR UK
PRIATER A EHE ) KA. KBRS .COD
A (NH-N) s 7 5 1.68(1.42) .64(78) .3.38
(4.41).0.43(0.52) mg/L($E5 BT R i K e iF i br
{B) o ZIE KT T oo R K V2, EE AR H N
COD, EZ s H M N EEM3IH—9H .
1.2 ikt

MABR £ 45 B <A 8 F A= Wy e, 25 BT e )
(1 32 L T RE 2 S B A A K A S 3 T 1Y A

N L A 226 T I N, A R R B I R
AL 45, ADRIE B8 32 B0 S i HE R o RS2 Sy v 28
2 A5 RPEH A, R SF R 2 140 mmx210 mm, 22 FH
RO R 2 000 mm, A A & T AL=3.5 m’, A
JEAS ARG 72>0.5 m*/h, JESE M Bl UPVC, 52 0
R (N 452) 25 mm, M 50 56w o0 1 bORE, 545
¥ B2 A R CIE LR 2 ) | B8 22 N 4% 300~450 pm,
[ 22 Hh 42 700~850 pm , JIEE 22 57 32 Wy 24 F7 A ik i >
25 N, T/ S JE 0.005~0.085 MPa, i i/ & B -15~
45 °C .pH 7£ 3~13,

AR R AR E BB AR E kg
Ok SRS . BB SUKIRE A 6 m'/h,
JIR 55 WAL 1500 m*. ol 49 K B <150 45 RILAS < Al 55 T
=1 500 m*> K5F D 1000 mmx1 400 mm 3% 0.8 kW,
KK E=6 m*/h,

1.3 REHE

FEIZI TE 53 B 7T SO SCRIC A B HEG H
UG HE A 2 12 Ab 3k R A A G A ) A A [R] B
P 7R T TS Yl B AT R OR R .
TALE YA BB MK BE 1 800 m, MABR 2 160 2H . R
Fhet 0 T B 8 R 0 /K AL B A K DR . R R AL
SR PR ARAHL(3.3 m*/min, 50 kPa,5.5 kW) . T FE{#
FH K T 4 A 5 46 035 - MABR 4H 14 160 2 B4 12
£ AL 24 5 (12 1245) AR & 76 .
MRS 12,

23 FE <10 m I}, MABR JR2H 5% FH % 55 HiE
HIAE Y 18 T8 E > 10 m I, MABR JIE 21 {4 5% J1) 4
P HEF A, LT 1o S 2L [ S A 30T 3 S (] BE
10 m — 40 , B 20 B2 AR B oG Hy 15 A B2 AR A . it
A AT AR AT LA 150 R R S Rt R R 2
R B TT N B2 AN B 22 2 Tl o) e L P 2
1.4 RERKNF

B A7 99 18] DA TS T I DR TR R B KR A R R A
LK, Fr8e 24 8 IR 24 M RESL . WA R R
b2 53k 2 (GB 11913—1989) #3715 , COD %
AR ER 2 (GB 11914—1989) ] & , 44 & R JH 44 [
A 5 v (GB 7479—1987) Wl 5E |, b B 5% 40 IR
Bt 4y 566 1 (GB 11893—1989) Il 1 . 46 I 45 SR
B 0A1GE VA AT b AR B[R] TOKORE A R I 25 R i AT
5 o

—161—



T A2 LA

Tolk K A3 2022-12,42(12)

ﬁﬁéﬁ@;ib gz

<10 m ek H H H B B 3
Bags = o |

MABRJE
T
E 1 MABR+MWKBSHEARTERE

Fig. 1 Plan view of MABR+micro-nano aeration technology

7 /S D

7 777 777 777 777 7
7 777 777 777 777 7
B2 MABR %2 M =

Fig. 2 Axonometric view of MABR installation
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Fig. 3 COD variation with time
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Fig. 4 DO variation with time
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Fig. 6 TP variation with time
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Table 1 Analysis of purification effect after stable operation

Wi (iﬁﬂﬂﬁi/ AR g (g )20
mg-L7") (mg-L™")
DO 1.68 2.21 31.55
cOD 64 33.92 47.00
NH,-N 3.38 1.88 44.38
TP 0.43 0.37 13.95
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