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Abstract: In recent years, a new bioelectrochemical system, constructed wetland microbial fuel cell (CW-MFC), has
been formed by coupling constructed wetland (CW) with microbial fuel cell (MFC), and its reaction principle,
composition structure and factors affecting the operation of the system have been extensively studied. Constructed
wetland-microbial fuel cell (CW-MFC) has the advantages of both constructed wetland and microbial fuel cell,
especially its ability to degrade pollutants and the biological power generation performance of MFC. This paper
summarizes the functional characteristics and application of electrodes, introduces the influence of different electrode
materials on pollutant degradation and power generation efficiency in wastewater treatment, analyzes the problems
existing in the application of electrodes, and finally puts forward prospects for their future research directions.
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Fig.1 Principle and advantages of CW-MFC
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Tab.1 Relevant factors and changes affecting CW-MFC

Distance between
Material Area and connection method
anode and cathode

Carbon felt; Traditional Cathode area larger than anode; U-
Influence Anode burial depth;
electrode modification; shaped cathode; Multiple anodes and
factor Cathode environment
Composite electrode cathodes; Series and parallel connection

Change internal
Surface area; Porosity; Output voltage; Microbial adhesion area;
Change resistance;Proton
Microbial adsorption Oxygen diffusion; Proton transfer
transport distance

2.1 B

HLAR A BRI B2 520 CW-MFC L ZK BRI A= stk e, NE ik T IR . AL ERRE . A
FHANESRAE Y AR AR, BRAR () R AR R AT R 08 KR TR N AP I A A7 0 8 FR AR ™ F B T
HEHET, HFTF CW-MFC RGALFRRRI, £ CW-MFC #ff 78 /i F MR AR AT R F 28 #5 (Graphite
Rod, GR). #97A%% (Foam Nickel, FN). ki i 14 2% (Granular Activated Carbon, GAC). AR i 1 % (Columnar
Activated Carbon, CAC). ¥ A& 4% (Powdered Activated Carbon, PAC). £tk (Magnesium Plate, MgP).
KM (Titanium Mesh, TMD. AN8549 % ( Stainless Steel Wire, SSM). BR£F4EE: (Carbon Fiber Felt, CFF) %5,
TR ATRUES T AR Rk, BA RIFIMAARE . mHEREAR . MMM REE, eIz
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Liu 2523\ 7F Eifisl CW-MFC A ELE T ANEARIN . BiAf RORLE 1 ¢ = Fh AR b BB /g, Horp
GAC-SSM AW ENAT T B bf AL FRRCR, ATk B B KT # % iy 55.05 mwm2, b5 HoAth UBRAARLAR L
HAR MBI E oKW R, Wang ERMGE TRREFAERL . BN . A SR AR MR CW-
MFC R%t, £ 25 7RISR, TREF YRR AR RENE RIS SEAF I BRVS ROR, BRET SRS A RS I
FAFI T B SCR,  [FII X A4 EL - Betaproteobacteria 11 Deltaproteobacteria 9 it H, B ) AH T = B e
LR 2 SRR T A T 3 5 P A AR A L

% 2 TR T OW-MFC iSRMIKRFR. A B 4F M A B EEx EE
Tab. 2 Pollutant removal, electricity producing characteristics and relative abundance of electrogenerating bacteria of
CW-MFC under different electrode materials 24

Pollutant Maximum Maximum Relative abundance of
) Wetland Voltage; o
Electrode material ant removal v current power two types of electricity
ants m
P efficiency;% density;mA/m?  density;mW/m? producing bacteria
Carbon fiber felt 49,52 97.7 17.30 1.05 65.77%
Stainless steel mesh c 37.69 17.6 6.60 0.67 52.66%
anna
Graphite stick 52.29 23.3 8.99 0.94 46.00%
Foam nickel 35.63 79.4 14.78 1.78 58.56%

Wang?155 A7E AT 3 Bt CW-MFC B BHAR K VLA SR FN b FEi57K, COD ZFR#iAH] 37 %, HHXT
TR SSM YE N HLRE A KL COD £ 3RIEH] 47 %, H SSM BRI E M REE £ EHET FN. H
RH B HEBWRAEN T B, HEJE S EARS SR BB, —Lm 7K SSM HiE sish5E B
378 GAC Wil 2 fivn, SR HALIUE T 1B 8OR . 75 SSM PSEFR TR TR, 2 Fig MR A
) 801 72 A R ) R A RS R . 0i 20200 A3k SSM B 78 CAC FRIRIEME R (K 1-2 cm, EL4% 0.8 cm).
GAC FkiiG e (B 1-2 mm), S53REKMH, 7 CW-MFC & ZHIEN GAC HIFA T B e i FLUE A 458
mV, FKIIREEN 13.71 mWm2, COD £FEFN 90 %. IHFCHURIE R BA LA E P, R
M HL RS . BRI ORR 2 11 M & B AE AR K RS, 1R FA R e RE e &, DA SR
TfF 5 v 2 2% R A RO V5 M AR A D H AR A e

B 2 SSM-GAC £ K2
Fig.2 SSM-GAC integrated electrode [?7]
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FEBIFARRIAIEE A 10 cm I, R3- R4l A K CW-MFC F783] 1 0.276 W/m? [\ K Th % . Mu 5Bl
ANWE 5. 10, 15 cm HLBRIAJER AL P& 4% 5 PR /K, ETRJER 10 cm AbXxS 7548 A1 COD HfS 93.4 %711 88.3 %
4PN

Ling ZEBA N it T BIBHAR A1 #E A 10 cm-40 cm P4 CW-MFC J M %%, W78 & P& 407 B g o 1 a
N 20 cm B sfE, R IR/ B BE AR ] PR S IS K JE AR N B xS N BRI R ST A5 3 T A [ 11
gE, WEHMEEESY A8 12 cm. 15 cm. 18 cm A1 20 cm I SRACERTS IR H Zn A NI, [EEE A 12 om i,
X Zn. Ni B E 2R A F] 84.68 %A 74.14 %, RALEIEE 15 om B B i s 1% H R AN DR 2
FE o FHOHIE T8 B 2 G 8 RO A R BELT R A (BT BE /N R IEAHOG R R, RN I BE R PRI RS FH T, &
Ze P BHIB/N, JE IR AR BE A 7 i PR RIS
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157K, RIUBEAE % B BIFHRR IR BRI, 75 e 22 R S IUSE R b it ds, JRAERIRRIR ()R 25
cm A B K AE , 4 COD FIZ & 2 %34 31 86.00 %A1 84.77 Y%, FEAR 8] 19 K MR 2 52ir Fydtk 1,
HE7K p b B AR 5 T BIA B AR Z AR PR A B 3 B BB A 72 o (R I BH AR 12— B /N, BIAR I
(R A 2 E N BRI BT, 2 BB R BA AR B IR PRAEIA SR, A PHAR L A AR 52 BUAS R e, 2 BRI L B
MG, SEGEHEES R, 2 U R AR e,
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P T AR 5 A S /K A P B TR R . R G P A A 20 0 A A7 25 T B PR T A6 8 2 TR (o R B ARG, 2 H AT
o S )RR IR 2 — o S FUIE I O R TR . B BRI R 528 F ARG
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R TR CW-MFC 58 Gt Hh U (146 50 B TR R A 0 A A7 (6 R M 7). Tang 25 B8I7E 1
FATE AP BCE AR, (R T BIRb EIEE o5, & IR B A g, S8 ss RA A,
FEJ5 HIHE T @it oh U RO edl, BB U B A R b KT B e /K T SRR 58 A R T 2B s 2k . TR
PR 7K IBCE IR bl T BE A K A, A B e 2 s, R i) 7 A m Ay, BItkpie
AbF RS, FERE T B EESA, T U TR AT DA G b3 ) B I 7R AR, ATINGER T R
WhERRE T, B 3ab Fran. [EFENSEINPHAR AR AL, YRR A CW-MFC W78 £BR P FHE B Jukl, ¥
SSM 7 B s &l 3¢ FRIIR T, AME th BRHE Y [ € 5 mm JE IR EF4ER:, FEScgn o B FH] B Gkt
P A BRFE A 88.2535.95 %.
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Fig.3 (a) Excessive biofilm growth on the surface of cathode electrode. (b) U type cathode electrodel®8! . (c)Wavy electrodel®9
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BRI RT AT, R GE N BN RTRAAR AR A B B SR R 2, BRI B 23 R A BELBAD -+ AT 2
ik IR RE /G55, KL 1 E TR ATINGR A R AT A R R R BRI, #E CW-MFC ]
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Fig.4 Multi anode combined power generation is more than multi anode series
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