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Research progress on coupling system of constructed wetland-microbial fuel cell
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Abstract : In recent years, extensive research has been conducted globally on constructed wetland-microbial fuel cell
(CW-MFC) applications for treating dye wastewater, antibiotic wastewater, pesticide wastewater, and phenol-containing
wastewater, yielding important research advances.This article primarily reviews the current status of CW-MFC systems for
treating several refractory pollutants worldwide in recent years.It summarizes various novel designs, configurations, and
technological combinations employed in CW-MFC systems for treating refractory pollutants, focusing on system
composition and operational conditions. This review aims to provide new insights and inspiration for further enhancing
system performance. Finally, it summarizes the technical prospects and existing challenges of CW-MFC in treating
refractory substances and predicts the future development trends of this technology.

Key words : constructed wetland-microbial fuel cell; refractory pollutants; dye wastewater; antibiotic wastewater

BEE Tl A A AL iy Rk i, R S5 M s
SE MELABE AL G5 K b BT 250 550 2 B i e B A A
HL#) ( refractory organic compounds ) A~ Wi it A 7K 2R
I8, WA A S AR G AN 2 R A T TR A
RUE R PR R B B EOR AR Y AL S TR
JEE AN A BB A AT B B R BRABCR: , (H % 28 4k 3
ORI H UM 27 5 BEETH AR, X #4251 St
B R BOR AR A B, BeAh w8t al
RETCIE W 5 WAt , S 1T AT RE S BUs A b ) W iy
R INRIES RGBT BT R — Ty ik
TCHEAT B2 BRMERE A AT DL, T 45 22 Fh 05 125 7l fiE
SPE AT B, N TR RS MUY
KOBHHLI (CW -MFC ) J2 48 b 1 1 b 2 25 28 48 AL
A= IR L R Y BB BRI R BT R R AR E A

%5 B #A.2025-12-01 ; f& B H #1:2026-07-30
BEEWH WA /KFT R H (20252F03)

KBTS R KA PR ¥, H 2012 4F Yadav %[3]
KF T KT CW-MFC ZbFRY H L85 K T )
2T AR A B S8 1 1 FH A 32 BIE 9T 3 G,
HHETE A CW-MFC ZbH 54 YerbE K IR E
K EA LR NG E 5 A AR A K
IEAh, CW-MFC BRHA 5 AR i 15 G W O BE 1 oh,
WHELHEEND . AP RGP CW-MFC 1
MERE TS G LB b A 5 1 R I ) BH Y HiT A 5
PRAR 5L

1 CW-MFC B fnE A JH 18

1.1 CW-MFC gitg%
N TR RGP ERHE N H R A TR T2
RN R 2 U A B 1) sE3HIE T, vl DAAS B MFC. 1)

TEZE B AT ok & 5 (2002-) 35 Wb 2 s XU A (1969-) , 2o, 1k, B0 WS 05 130 o S AL WD RO L R Tl Bk A PR AR S TR RN, yuxiang-

1iu2002@ 126.com,



.58 - A AL T

FEAR B , JC 75 & 5t 10 ot 7 28 4 I, A7 300 b fie e
MFC 52 BEAR TAE TR 25 | BR il A B R ik S =
H PR B 40 350 5] . MIFC B9 AL B CW &
Girh EPS BUER, MM 28 fift 3 i 3 sE ) i H
CW-MFC (14 R 35 22 Z W B R K 3 7 1)
J7 2 HARE H AE AR R RN R LR R TR Ay S R
PUKFR A AT 02K AR 4 CW-MFC R4
JEAK TR B CW-MFC 43 R 3 B X | 3 BRI
AR
L1.1 FAARKX

Tl IR B 1(a) ]2 HHET CW-MFC #F5EHY
FRA JE N T R LR AT AL, T
) AR R A B TR You 251 LI
A YR A RS IR A MR RS TR
BT CW—MFC 4 B 57 5 J& 7K H 0 ik iz s e
(SDZ) ,WFoe a4, fb2: 75 i (CoD) |z AU
SV (TP) RBRFBAKT 93%,SDZ LFRHFEKT 82%,
HiZRGHA RIFH & B IERE
1.1.2 EFABKRX

e f R [ E 1 (b) ] g — R W Y
CW-MFC R, 5 2 R 17 B 2 7 2 1 W 9 2 1
CW-MFC &%, 52 & | R CW-MFC R4t
187 B PR BE R K BT A T WF 98 R B 45 il At s
HAEN T KRS e & i 5 2407 itk e
X, LRGN BB ER A TP 2B R 5004 97. 5%
H97.9% , AR LEIRFE N 86.4%.,
1.1.3 RKFHAX

KB CW-MFC[ & 1(¢) | AR SCAITEAL
b HE PR A LA, Villasenor 251 e Je i H
TR CW-MFC RS, RS RRM ,K
P CW-MFC 556 & B/ MFC, DR 9 7Y
MFC FIEY L MFC A5 L, 7™ PR BESE AL, B AT AH

FE46 B 10 HY

Lt T AR R R (B, SR b
SRR FH P o PR TR, — 5 T 3
TESE I R 0 P 5 0 B

(o) KPR

H1 CW-MFC &M rEHR

YFT T CW—MFC A B X 4 7 75 G ) F0 BF 52
Z PR TS50 % HUAR, i I 2 ik >R FH R A 30
ZAGRIA B TS BE K 351 A I S g 4
VeSS, A5 7 L, 2800858 % AT s
7, XA E A B T RGN A A A AL SR
&, AT A2 1 H T 4% 8 A RE A I, J2 3R 3 CW -
MFC F=HL ) e E 22—
1.2 CW-MFC BE KRR

£ CW-MFC REGi, 15 5010 = 50 R B
HEY EURE AR R E b 2 TR ) 22 S v B ) A
FH 2 R GeAb 39 % A 15 G W i 2 LB AN 1] 2
/N, CW=MFC F 4 FT e AR SFORE ) 082 B4 A i Ak
AR R YRR SR 0 T RN T, X E ) SR
ITE

CW-MFCAbFEHE ~| P AL |—| CH,CO0- + 4H,0 — 2HCO; + 9H" + 5S¢
MR ERY Ckle S il ‘I F— H 0, + 4H' + de- — 2H0 |
A awem | wen H omaen |
e | awER |

K2 CW-MFC % % 40 22 3 & f# 4y oy AL



2026 FE 10 B

WEH R GERIBAT , R YIR T XERE AR P 1 o A2
FISCHEAE T, AR W 436 5 o P A7 A ) R S
A RA A W) BGRAEDRSEUEY) . 12 CW-MFC
RGN X, Y 2 B T2 M A LS 2
(T, A R AR 2R 00 8 B 5 K B A LI
B, Zead Ao B AR L O, BT A (HT) 2
FHES T, B T2 AR I (Bl nghok 2k ) 12
PR AR o H 2 R A 2 AR
DX, 7ERIR X 285 HE FIAhRL e, A& Hh ok B BH S 122
AN T2 RS G (Gl o A0 FEA T3 B T A
K, BEARAEA VLY B AR R R O RE i

KBEF ATRN-HMEDRRENEEARMERER IR MIHR AR +59 -

2 CW-MFC 432 3EpE iR 5 2T R TR

15K CW-MFC 2R G2 Kk RE ) A 4
SN {5 K AN R AR R A P AN
TREEIINS 15K I3 B AT B gt AN CW —MFC 2
R b AR I BFE T T S RE R, L A A A
TARBUALIEA T, RPFRE 15 K 310 8 Xk 1oz A L 4
R IE, AT DUSETH A & R AU . F AT, K
W E R CW-MFC RGEXTHRHE K LA RKE
K BRI AL PR A ME R B K R AT T WO
RIS TRIME R AR K BRI 1 R

&®1 CW-MFC B & R E A ELR RSB LMERE

K1 bEE ) TSR KRR % Fid A
Yugep[13] T HI T (MB) 99. 39 LA A A B F A, MB R 2R 10 me/L, A2 B T4 4 350 mg/L,HRT 24 2.0 d
YR IS PELT X-3B Yekt 85. 80 HMEBHLRE S 100 Q,COD 5 44 800 me/L
g WIS >99. 90 BRRRAE N CW-MFC H:J5
Pk g o] R R 96. 00 CW-MFC>EC-CW>CW
fezgl17) 30 >99. 90 PR SEDRHE e AR b AU AR5 T8
feziLisl L e 96. 50 DO N 1.5 mg/L, BF85IRF 30°C ,HRT=1.0 d
P2 [19] Xt @A 88.70 HEKHEHE 40 mg/L, BEHALAG R CW-MFC
24 [20] g3 75.59 $EAK VB 350 mg/L, HRT =36 h, %45 A L 56
Hop 121 Tl 93.90 T HAE ) R K

2.1 FMEK

ARG R — R Se  S Fa i wAE , 7
5 2N 55 7 B AT 3 R A 0 SR A A A
B, A AR T I Ab 2 1 B S R LB W A
faErE, B EGORE K i AL PR vk S BRI Y
Tk H A (R L R A B R | B
R F AR AR PR} Lt 7 5

VLA X CW-MFC R G AL YRR KA &
KEIBFFT, X G 7K B9 €0 % 5 18 85% LA I,
AN]SR AN AR e % A8 280 Sk i 2Bk, X e ]
FEY A E— 0 R A A 3 S ) I A X BE R AR
YIRPERSC I T R G Pe B bk fe, # bt & B
B CW-MFC £ Gt B it (8 0 4 b T b 75 1 — Fif
LI, 1 2 R kg 2 255 0 T L9 R 3 s 6 S £ A
Y, SHE R AR (O M A ) K B BT Xie
AL B CW-MFC 85, B X 0018 22 e e i
@ COD LPr sl T EZAEH , L] E FH X
WA AE Y AL A AR I T —N=N—4 1 ¢, A
LT ORIR ZEIA I SRS R A N T, AR
FEER AR AL CW-MFC 2248 A 30 K it e el i
IKBBE Y SR, 75 T 5 1) 5 42 W TG P Ak P T BE B
7% , LURAL LI S i 7% 3 (EET) Be 1. RGHhiE

& F - L s ) L 2845 e ) o AR 4k
P RSk e A U ) DT o 3 o4 fi 2
e R EEAOR, REABYREKE LS T
BB IR | X e K B i € L R, 2 R
KA LY & & RS R G, IR F R G
B BTSRRI BRAA OC, 25 R Z A% CW-MFC
AbFR YRR A AR AR LA S A R o — R R
2.2 MAEZREK

A NP B (PPCPs) &2 — 28 75 e
Y,y Rl PPCPs 438 WL —25 0 HAT &
PR BRI T2 SR AR R L
A= 2R AR A X R e Y A ( SMIX) 114 R fige % ]
ik 83.64% AWM 16 mg/L Y PO ER 2K 11 [
fift R R 90%" ) | H R0 1T EEAMH BE = i A ok
Fa RN FEAb 2 T AN AL R A R A 1) 1 7K
b FF AR BT R AR A

LA E NAMEXIF R B B H CW-MFC
RGAERETIPUAE RIS e 5l A 50k, AR LR
CW-MFC R GuXT YRR K B0, A= 9 Ak~ Ak
B E LT CW-MFC 2 50 %) XE % fift A5 BILA) 1) Acb 31
Befe, T AERIP R (LVFX) , Lu 20 i #F 58
S, CW-MFC 1 £ BRF A 96. 0% , ok AL &



- 60 - FAX AL L

BT R G076 1 B AL IR B BB A0 A
Wy (U HIEHIEPE R AR JE A 1] Proteobacteria ) A AR
TEVE R 3E EPS 430, H R 40 K BA s A
il 1, 2 BH LA S5 e 1) AR AR B R g, DT 3 ot 34
558 P14 A 0 W 5 A it 3 2 S BT e ) ) v s 25 B
H T HE— AL CW - MFC X 3 2k % B B f# , Du
SELSIZE CW-MFC R G0 s 1 8RB 6 0, Bk ik Ik
JoT P 22 4 T R =5 AR i A B, AR T AR G 0 TR A
FERIALA P AL, X 38 IR A, HiZ RS
E 48 h X IUFRER (TC) B AR 2355 100% , I H.
BRI L T R G U R % AL S 1) CW - MFC 5
88.07% , NIk 68.21% ., AHLLFHIL CW R4,
CW-MFC ¥i& RGEHEREA ML BRI K T it &R,
HERPUAE ZMR R | I [T ik 85 A5 0 S 52 i) JHL A B AL
RINEESAM PR F A T R P L BR LB
S A YA BAE ST T T ek — 2 ny b oe
2.3 KKK

A 245 P 7K R A 25 A 7 R P ok A b HE RO 1
K, RAGEFEL RFEAKTE I FPER, bR
SRR RSN I E A By B OR SRR Y
KA ZHMEVIAE IR IR, AR 245 R K R AL B 5 1%
FEA AL B I ER RO AR EOR A R, St
TR N TR S 4B HUS TR Z N,

FHF—2eL 5 ik, CW-MFC {E M4 A T2
XA K I Ab B 1A B R AR, vu T g k&
I CW-MFC RGERT T4 245 = Ml 1) 25 BRSOR A T
HAIRY CW, e fm RFRFIAE] T 100% . X ] e H
WA B 0 = e A R A A W B A5SR , S MIFC
FEHBENS A HE — e 1 AR W . BFIE IR KR,
WP =R Y I A 22 {#i£5 CW-MFC A& 4 H MFC H
J Pty RT3 28 B AT, Do PRI AT 2 — R e vk
RS R RUAE WA R EE, S 20T L RUE
YRR AN TG PR A, R A R A 1 A L
WAL PKAE AR X 4, R K iR iR 1k - N T8
Ho T A PR I S G R S (HA-CW-MFC) T. 2
JEITSIHFT , K TR AL AL 4 & CW-MFC Ab2E
R FKBINTIT RBE R, B RGEESHETT

FE46 B 10 HY

X S A R 2B %N 95. 8% , %F COD Wk 2%
BN 96. 6%, H R, CW-MFC & R G AL B 24
RIS T 30 R (SR T B A B, e 2k
WF5E AL CW-MFC #8450 A A A2
PRI IR 25 L BRACR 1 At I F—
AR MFC A= BE
2.4 EEK

KSR SRS RN AR SRS AT L AR
P BCAUERE A B K, A TR TS TR s A
B E A BE ARN Tz BT Re A=Y
AR B o T S € B B
AT Has T AR &

I, R T 5 IR G AR B 5 25 (R 5RAR A o
BRI A, 5% ol i 780 1% Ak B8R 7 R WO T 2 i 5k g
JA O LA R R, B AR SO 5T T kK oD
WP HRT X CW-MFC & Gt RE iYW I 15
SR 2 NS LR BT T P 0TS K A OR
X5, IEBH T CW-MFC 78X A 75 YL 40 B 7 18 1)
Peds, kK COD ¥ B h 350 mg/L B, L BRI
B T H KM 95. 7%, Wang LB TT AR
A WHERL L I ( DLCW —=MFC ) 28 45 3 4b 31 % 48 4
M (4-CP) il Cr*™ 15 g iy K, 25 KM, RE
pH 6.5 B X} 4-CP X%, 58] 99. 0%, X 1]
REZN pH o 6.5 B TR R rL A % #2 e
BT AR T,

3 CW-MFC PRI M EE

DX T A % K MERE I K6 CW-MFC R 40
A ELR B, AT SRR AL CW-MFC & RS04l
IR KBTS HUE B iR o i iR, cw-
MFC A28 B AR R)Z BT A B, 76 R A
e, 08 AR DX foe S 5 e e A1 7T I b DX 118 3 i 4
SRR, TR B 1 1A FR 0 AR S 7, ek
T RGEMTTYY) ZBRBCER = ARG, — ik,
CW-MFC #AR 28 575 /K A BRALCR AN 7 F 1 i
BN MICEFE TS0 2 7 a2, Ab B4 FloxfE
Rt figt PR K B A R B4 LI 2 BT,

&2 CW-MFC & RGN IE R FXERERRS R RS AM

SN g e

K 8 om HL AR R R 9511 A ) ARG
Yep[13] 45,19 T, B+ TRLL % =2 TR AT M A 2 T ERLAR
{8 G e e L14) 45,30 GAC+SSM T R A e O R TR A7 A A MRS FeL BEL
Pz 55,25 T Hi+SSM [T TR 3 EIN Rt BHE N H BT
Pz el 60,20 TG PE IR +EK v HE 7o
fe#y 017 60,30 SSM,, il AT s #E TR Bl K AR TS Yo ROk




2026 T 10 B KBEH: AT -FEMRE EERE RAALIERER TRNARERE - 61 -
KA ergg NIE, HL B A 26 9511 A RO
A%/ em
Aezil18] 55,21 GAC+SSM Haof, Jua P K fifg B2 A A T Ak 2
F (19 32,26 GAC+SSM PR ZERAR WM ZYARIFIBEAL Y 3 Flt CW-MFC A48
iy 24 [20] 70,30 BREL , GAC+SSM VL, Wk A1 o T
TiseEl2] 45,24 Tt BRA 2, CGAC, T KA FI L BUESRE YRR AP B ARALBEE ROL
3.1 #A&Ew A AR R FR AR BE 4—CP JPhas e BE R AE 22, 3k

WAE RV FE 450 2 K& BA 4R
FIH AL 22 T P40 B (EAB) A1 AT 41 it 9 IR 1%
WIReMEE EAB, EAB A LYK i o Ft v = AR 1 v
S Ik AP B AR 2 R G R TR R T I T
T X RS kR #E T RGP R A Y e
R TR R IX St T A L 2 A AAL
e T CW I HLF 32 AR 2 IR, 42 T CW =
MFC % 4 % M R i 15 s 0 0 A8 JE A%, 3k
EAB 3815 41 il P - W ) 58K A i A HLA 7 A AR
WAL 4 EAB, TAEW RN R G XL T50E
A M RE A A 035 5 W, 7 Ak LAE [ i ) el it o
B DCHEPEAE T, T e ) G2k 1 = B X T HE R A
AR A BPERE  Lu 5V RS 2 B CW-MFC &
Girh | AR LR LVEX I R B @ E, £ SR8
i 90% ., Xu %5 BF5% & L, Proteobacteria F1 it 7
AT ( Desulfuromonas ) =F B 5914 E L BR R IEAM
%, Desulfuromonas il 17 24 i SMX [ S=0 XU [#
RIS A 2 . R BRI E I EAB 1EH
LS AR B R A T F A R Y S AT 54
B IR TS e, B TEME CW AR LE T1E 40
CW TEXE R ik 4 b B b A7 SE S i 7 - PRIt , gy
W EAB LA 7 A S RS LR RE R CW -
MFEC 4t A B3 [ i 15 G W) 1) O B, 3 A HL Al
BE RGN RIS Yy 0 R PR R T E AR
3.2 RMEY

RHAEYITE CW-MFC RG] LUK A A RA
PLIHE SRR B |, G 2 Z2 M0 1 , O S 20 TR B 4
BER, FEY AR A H A B ARE T sk A
RN AR Y A HLUAL, 72 B A Ry
TRMEAL DI RE R0 2 11 ot — 81 22018 A0 ik T A T U
N o FEY S AR RS, W LAE ) e T,
R LARICTEHLA . B W) B %% 4k ATP (DNA 5§
LB 43, 2 B e R i A 4 Ak B A i
LN S [RORAE N CW -MFC £ 4t 4k R 6 G0 2K )
(4-CP) HIRHLAHYY , K BE 4-CP KWK EE 40 mg/L
I R G HA AP K EACROCR  H 2R IR 1y A 3

A DL 3 b b A ) AR R W 4L ( ROL) s 1 %
WM FEXT 4 BT HAE CW-MFC R4 H X HEHR
(NB) I 7K Ak BN 7 o, R PE 1 52, & K L 7E
200 mg/L {9 NB JEKVEF AR 18w i 52
P, H ROL i T Al 2 M sy, ix al fig & h
THEAHES GAS f AL R B 2 0, AT A #1740
S HL
3.3 BEmAaE

HLAJE CW-MFC R G0 %40 8 o, 75 CW -
MFC H 43 R b 7 TR 8 R 55 1) BH AR R A 480 3R 55 1) 1
W, — kPR ERPELE Rk ARRE A A A
SRAVE AR R, fE CW-MFC 858 P A B i
MR A1 B0 (GR) VIELURER (FN) | ORI 14 sk
(GAC) MRTEMH (CAC) BRI A (PAC) BK
P (TM) AEEHIR (SSM) Bl 27 4E 8 ( CFF) , X T
SERR e 15 YL, FOURLIE P o N5 5 DO R £F 41 B )
SIBRR . Wang 552 A g TR T 4R B AR
B A1 AR AR R il CW-MFC R4, ik
LT YETREAS FRAT T AT 1) Bk 15 R0 AR 1 7= HL Y
| [} Betaproteobacteria F1 Deltaproteobacteria 2 Fft
7 LR AR T BE R SR T IR R A R B S A
FAVERARATRL , AR i Z Fh D RE b 2 G ik
PELAPR RIS B R 0 A= AR A v 5 S B PR SRR
EL BN IZ T 1 S B SE Jy , ERAE TERE
HUAR Rl 5 I AJZ R A ALY (LDH) AR, 1 2
T FeNi-LDH J% FeNi—LDH/ % i 8 4o vE s i,
RERE DAL RIS 1Y | Ho Al R B i A iV 3 )2
T PHFEEETE CW-MFC REEMMERE , X HERR TS et
AL FRER AL T AT RE
3.4 KAIEEHE

K FE BRI E] X CW -MFC i 2 E AR, %t
FXERE A5 Yo, 7K 45 B8 B ) SR et K v
15 QL ANRE T 43 B A R, 3RS B AR B 25 B K™ B
RO K F s R R K TR A AL AR A, 4
MY KR, E Y TR B HLEE AR
I RIKEE R I, A2 vh Tk Y e vk B #R B % HRT



.62 - 4K AL L

A1 T2 T RATG , LB A AR I 8 v T BH AR
AL BRATTIA 81. 2%, 24 HRT 3 d A C 43
AR F W S AR ZS . CW = MFC Ab 33 M [ fige 775 e
Yk, — MK s BRI ] 3 d, a4 17K 45 B B
[ AEAE I B AR B IR 2% . FE V5 7K IR B 7 vhy ) g
BRI E) S RGEEEH S MIB T ARE A S G

4 RE

CW-MFC #5G RGATIIRAL T 5250 % f B, X e
BHE K AR 25 K T bt A 2 K A5 b 3R A 28 Al
BRI ARG R LR R R AL (HHA
D7 A RedE—20 40 e i 5%, mT LA J AH G i 5%
Vi3 00 % SR8 5 1), e Ah , CW - MFC #4 RSE 3
RIS B BB AT 454, LAREAG
RGN B B B AL ORI HE— 3 T =
PERE.

B 25 % 1 Tl KO AR W4 v, 9 U R TR Y
R4 5 i 2R, — 5 T, U T FE A 1S i
7 R T Z2 A ISR A TS Y 5 o — T, RE VRS R
A A T BB IR I RERL 2 e L A i ik
Tk AR B 28R T7 18], CW -MFC A 2 o e it
PEIREE VS Y [ AR 41 T B BE, A5 & T R K R
I , A ARG e SR 5,

S 3k

[1] Kucharzyk K H, Darlington R, Benotti M, et al. Novel treatment
technologies for PFAS compounds: A critical review[ J ].Journal of
Environmental Management,2017,204.757-764.

[2] Wu D,Li X,Zhang J,et al.Efficient PFOA degradation by persul-
fate-assisted photocatalytic ozonation [ J ]. Separation and Purifica-
tion Technology,2018,207:255-261.

[3] Yadav A K, Dash P, Mohanty A, et al.Performance assessment of
innovative constructed wetland-microbial fuel cell for electricity
production and dye removal [ J ].Ecological Engineering,2012,47.
126-131.

[4] Gupta S,Srivastava P, Patil S A, et al. A comprehensive review on
emerging constructed wetland coupled microbial fuel cell technolo-
gy : Potential applications and challenges|[ J | .Bioresource Technolo-
2y,2021,320.124376.

[5] Lei H, Jinke H, Chunli J, et al.Strategies to alleviate clogging in
constructed wetlands; What can be learned from the microbial fuel
cell coupled membrane bioreactor[ J ].Journal of Cleaner Produc-
tion,2023,405:136998.

[6] Rusyn I, Gémora-Herndndez J C.Constructed wetland microbial fuel
cell as enhancing pollutants treatment technology to produce green
energy| J |.Biotechnology Advances,2024,77.108382.

[7] SRR, AR, W5, 55 A TR R LI~ E R H vk
BRGEMERERVRBIAHEL ] Toll Mk, 2024,32(3) :80-85.

[8] You Y,Guo J.VFCW-MFC for simultaneous decontamination and e-
lectricity production under sulfadiazine stress: Effects of substrates
and analysis of bacterial community structure [ J ]. Process Safety
and Environmental Protection,2024,190.:11-21.

[9] Villasefior J, Capilla P, Rodrigo M A ,et al.Operation of a horizontal

FE46 B 10 HY

subsurface flow constructed wetland-Microbial fuel cell treating
wastewater under different organic loading rates [ J ]. Water Re-
search,2013,47(17) :6731-6738.

Youssef Y A, Abuarab M E, Mahrous A, et al.A comprehensive o-
verview of constructed wetland-microbial fuel cells for enhancing

[10

[

organic waste treatment and renewable energy production: From
fundamentals to applications [ J ]. Journal of Water Process Engi-
neering 2024 ,64 :105505.

(117 BRS04, 5 N T3~ o) v s v e A AL 0F
FEHERL )] RALIEIAR 2022,48(7) :25-31.

[12] fFhbas RS, 3 B, A5 AT ) e 9 i AL 2 B R
BRI AR [ ] E 457K HEK ,2022,38(22) (8~ 15.

[13] &b CW—MFC Ab FRAR #e B2 3 F 58 08 1% 7K 1 & e v Be D 92
[ D] AR AR B T AR, 2020.

[14] Xie X,Hu J, Cao X, et al.In situ utilization of electron-enhanced
degradation of azo dyes in a constructed wetland-microbial fuel cell
coupling system[ J].Sustainability,2024,16(8) :3181.

[15] Du Z,Bai S, Qian J, et al.lron-carbon enhanced constructed wet-
land microbial fuel cells for tetracycline wastewater treatment ; Effi-
cacy , power generation,and the role of iron-carbon[ J ].Bioresource
Technology ,2025,430.132578.

[16] Lu H,Lu S,Zeng Z, et al.Distinct performance and mechanism of
microbial fuel cells-constructed wetland and direct-enchanced con-
structed wetland for levofloxacin removal [ J]. Journal of Environ-
mental Sciences,2025,158:265-280.

[17] G5 T4 & A Rk s B 24 527K [ D]
PY22 R, 2017,

[18] Wif# HA-CW-MFC 2 & RGAL TR FK 5L D] JEIL
AeJL I TR, 2020.

[ 197 Bl , A3, PR | 25 AN [ R 8N 00t — Bl A= Ao ol vl XoF
SRR P o R I ) A OR S B PERE Y S R [ ] R EE T AR
244),2023,17(2) :507-516.

[20] FKIBERR. CW —MFC P RE 1Y 52 ma P 38 K JHC %o 2 1 14 2 B F 5
[D].db5 bR TR, 2018,

[21] 7K i e AT A 2 00 5600 A T30 MR 75 i 2 A R Rk e i Ak B
FEAR PR B R LHHLRIESE[ D] & 5 B R, 2020.

[22] Talbi K,Mammeri L, Lekikot B, et al.Degradation of sulfamethox-
azole by a new modified Fenton-like process using Cu( Il ) -nitrilo-
triacetic acid complex as catalyst at neutral pH in aqueous medium
[ J].Separation and Purification Technology,2022,302 :122052.

[23] Li X,Lu Z,Wu B, et al.Antibiotics and antibiotic resistance genes
removal in biological aerated filter [ J ]. Bioresource Technology,
2024,395.:130392.

[24] Zakaria B, Dhar B. A review of stand-alone and hybrid microbial
electrochemical systems for antibiotics removal from wastewater[ J].
Processes,2022,10(4) ;714.

[25] Wang Y, Zhang X, Xiao L, et al. The in-depth revelation of the
mechanism by which a downflow Leersia hexandra Swartz construc-
ted wetland-microbial fuel cell synchronously removes Cr( VI) and
p-chlorophenol and generates electricity [ J ]. Environmental Re-
search,2023,216:114631.

[26] Xu W,Yang B, Wang H et al.Microbial functional insights into an-
tibiotics and nitrogen removal in constructed wetland-microbial fuel
cells packed with mine waste substrate[ J ] .Journal of Water Process
Engineering 2024 ,64 .105709.

[27] WEA, W, AT AR, 5. CW-MFC H 1 B i SO0 B2 7K Ak
B AL EHILT] . AP g KK, 2021,37(16) :27-34.

[28] Arslan M,Imran A,Khan Q M, et al.Plant-bacteria partnerships for
the remediation of persistent organic pollutants| J . Environmental
Science and Pollution Research,2015,24(5) :4322-4336.

[29] Wang J,Song X, Wang Y, et al.Effects of electrode material and
substrate concentration on the bioenergy output and wastewater
treatment in air-cathode microbial fuel cell integrating with con-
structed wetland[ J].Ecological Engineering,2017,99:191-198.

[30] Kif, 2 EME, X EA. LDH Stk iRk CW-MFC #54 &5t
TREEAbFR TS5 KT [ 1] BURAL T.,2024,44(S2) : 123-129. 1





