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Research advances of microbial electrolytic cell integrated with

anaerobic membrane bioreactor in wastewater treatment
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Abstract: Anaerobic membrane bioreactor (AnMBR) is an intensive sewage treatment technology, and has drawn
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considerable attention worldwide owing to its distinctive advantages. However, the inevitable problem of membrane
fouling during operation is a key factor restricting the further promotion of AnMBR. The integration of microbial
electrolysis cell(MEC) with AnMBR (MEC-AnMBR) technology has been proved to be a promising technology. In
that system, not only the production of hydrogen on cathode of MEC could in situ stripping the pollutants, but also
the enhancement of the electrostatic repulsion between the pollutants and the membrane surface could alleviate
membrane fouling. Based on this, the advances in research of MEC-AnMBR in recent year were systematically re-
viewed. Firstly, the configuration and basic principle of MEC-AnMBR were summarized. Then, the MEC-AnMBR
performance of pollutants removal, membrane fouling control and energy recovery were reviewed. Finally, the impor-

tant factors influencing the operation of MEC-AnMBR coupling technology were discussed and the future research

direction of MEC-AnMBR technology were proposed.

Key words: anaerobic membrane bioreactor; microbial electrolysis cell ; membrane fouling control ; biogas

15 7K 1 R AAE 5 I O 2 A K SRR fa HL R
B FH K 22 4 A 30T B, (AR B8 1 5 K A 38 R AF
FE B AE = 1 [ 0, 0, 4 ST M T Ve T s K Ak
P R A BEFEL M 0.6 kW -h/m*", Hovh 24 50% 1Y fig
FEBLH THRS A, S 15 K 4 B K T R
Bk 2 g, 57 COD 28 & Itk 22 RE 29 R 17.8~
28.7 kJ/g"™ . DA A 3R 2 BUTS K v S Y ) B O
B F Bz

PR 48 B A= ) 12 107 2% (AnMBR) S — Fift 48 5 43 B9
ARG RAAEDEILE AR T — KA 5K T2,
i 7 IR A% 40 PR 480 A8 iy A 5t AR v T R K L o T
R By ) ), 9k T T s K O %
IR K H A v A AL R R R K AR B v, R 5 AT
S A W) I #% (AeMBR) M HE , AnMBR 15 U8 ¢ &
T e LS o )RR RE A2 R Y Y ) A, A
RS BRI T E— 2B R W R i (MEC)
S — P W A 2 B R TR RS R R
R AR TR 5 7K B Ak 27 BB B Ak HURE T U RE TR Bk
A A R =, AE TS K A B R R LA R v
77 A — 1) MEC £ AR JE v il 2 15 7K 1542 R F )
BERY 5 K AR B AR AR, K BOR AR TS IR R IE ik
bR o MEC-AnMBR #§ & £ A J& — i AH % A5 B 9 47
AR BEFE 0 B4 RO B A AR L B, & 2 Bk
T AR, E N A EFE i i AnMBR 5 MEC
AL 7RIS R A BB G T
MBR iz 17 2 7 (4 B3 e [m] B, 38 2o [0 e 3 7K e
TR TR 11 RE R DA T B AN T T K A B A BEFE -

1 EREGR

1.1 REBREYKNE(AnMBR)
AnMBR 1E N —F 8 2410475 K A B F: AR 5E [H] B

727

TG 215 Yy b B IR BB VR IS T R, B Ay
5 8 77 AR AT DU R R AT AR AR TR Y A
sl R SE 2 I, AnMBR 7E X AT WL 5
15K (AN JBf g% 2 45 K '™, COD>3 000 mg/L) )
AbFE v, COD A B 2 BT 38 i e R ] i B IS 75
K A 35 AR R Y S AT B Y. ML KANAT A5
WFE & A A% T 2N 5] B9 AnMBR %5 & 75 H AR )
{5 7K A B R R 4 AL, HD AnMBR FE X 5 A HL
Y5 BE 1048 57 5 /K Ab B COD 25 bR % 1 1K 92% , BE
I [P 2 Ok 1.2%107 kJ/do

{HJ2 , AnMBR Z i 2o >R T SU06 36 (42 = 45
AR 7 2R B v TR RO 3T 074 T U R B DA A 2 7
YIB &, AT R AR IS Y5 e A2 B, (ELVE S0 2R 2 AR 1 e
FE 5 (0.7~3.4 kW - h/m*) "2 H 5 e 28 fift 5 R 2 75
TerERERZ W K o i — 4 ML, AnMBR A9 B8 75 YL AL 5
AeMBR A7 Ir AN Al o B L, £ % AnMBR & I #E =
BACR TS Y SR R R R T A B .

1.2 MEYBFL(MEC)

St W kL It (MFC) AL, MEC & —Ff i A
ST Y R AR R AR LA H T P R A R R AR
A5 K b B B ) R BB AR Sy 2 0 H 5 A2 AR -
i 3k A L B 5 AR D N I AR AR (B
R IR MEC RGEJEA T T5 K 52 30 i 4L
A R RO R G R X e
TN & 21 L, MEC A BFRR 36 T vl A i <2
AT HoAh = AR, MEC 78 HL 16 P o P ik F g
% 5 AR BT 2 BRI, 26 A IR AN 25 1 N Z R L
YCner 4R A 05 ) h S i R A
SE B A (2.1 V) H, MEC A Fr i 59 H
REHIT A (0.2~0.8 V) A X AR, PR AR 1 il & i HeL g



Tl K AL F 2022-06,42(6)

T4k, % .MEC #8 4 AnMBR £ A& 72 75 A 4L 32 o oy #F % 3 B

JEACT . MEC Y & SUIRHE 7= 2 Re 1 A iz AR e S
AnMBR ARA B, fE 3 i JFA 7= A N B AU
TR 975 e W AT o) | DA T 2 ik B0 e 1 ol o TS e 22
fE ALK 76 I SCaE— e .
1.3 MEC-AnMBR#E&HK A

UEAF S, K B AF 5T & PR SE k i n f 55 R ok
MEC 5 AnMBR #i6& J2& — = R FE A 15 K Ak 2
I35 Y 2% ff B R 41 FE MEC-AnMBR #i 4 2 R (1
WF 58, KEB 4> BF 58 ¥ MEC 5 AnMBR % W — A
A (R SR R T SRR L R4 EE 7/ PSS RS D SR U N
gt Aoy . R — U MEC-AnMBR &
RZFH R B ERER 48 BE T R
B W BT B A Ry F A A R 5 A B A . — R X
MEC-AnMBR 1 T 451 fii #. 5 T & 22 A sh ik iz 17
R B, S T

MEC-AnMBR# & H R MK EIE A ZH X
PL— & 20 MEC-AnMBR 2y 6 JF 17 4 47, %6 & on 2
N Rt

H1
(R E R
HK 2 £

g T
WAL AT

BRSSPI AT ) —~ |~ FHY

NS
%
I

HHLA

|

LT —
B (BLATRE TR EE &)

B1 —#XMEC-AnMBREBAKRREERE
Fig. 1 The schematic diagram of the integrated MEC-AnMBR
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Fig.2 The comparison of the COD removal efficiency
between MEC-AnMBR and AnMBR
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