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ARG, AR, Ak A 2B A GRSl !
LEEARIR T R R 5 TR BE, AR 5410005 2. FEARIE TR 2%, T VU A i Hi XK 75 e s i 5 K 28 4 {5
FEz Bl 6] B 38T A 0y, AR 541000

B T EEE (CW-MFC-A), 228 (CW-MFC-B) FIFHALIY B (CW-MFC-C) Y Hifk A T - /4
YRR I (CW-MFC), B T AR A CW-MFC £ A [l XF SR W (4-CP) ¥ & (0. 20, 40 F160 mg-L™") T X &
IR AR L 7 T R R R TR AR R A b e R RS I, 45 SR KW, CW-MFC-A. CW-MFC-B il CW-MFC-C 7E
40 mg-L ™' 4-CP N HA RIF Y R AR GALACR , fF 60 mg L' 4-CP | B A e W= L Mg, CW-MFC-C H. CW-MFC-
A Fl CW-MFC-B H. 7 W #f i) 4-CP = BR AL IR (66.15%) . 1= 19 7= L HL . (249.0 mV) Fil 2 3R %5 FE (96.9 mW-m ).,
3 Flkyg B CW-MFC PN ZE AR Y A B AR i 48 A X5 Bl 4-CP bl e BE S N mi A8 22 . WA, CW-MFC-C 78 X 1 07 )
FEHPERE Y 4-CP ¥R BE T (60 mg-L "), HiZ= [CORBR S ML= 4000 45.30 cm A1 0.237 g ik, M A AT i 1R
Mo, R SR, N 8 (MDA) & i, KILSE (Cleaf), HHta % (Pn), 28 R (Tr) FEIE] CO, ¥ FE
(CO,In) 43 51 4 6.81 gL', 3.67mg:g™ ., 0.24 umol-L™", 0.02 mol-(m*s)™", 1.20 umol-(m*s)™', 0.40 mmol-(m*s) "' Fl
852.24 mg'm>, H:3Z 4-CP i 70 #2024/ T CW-MFC-A Fl CW-MFC-B. VL |- fir ¥4 € (il #8 He fk 44 %) CW-MFC 7]
iR B 4-CP KRS

KHEIE MR N TRtk Rk s X EUR s oKk PR HLERERE IR

X G A B (4-chlorophenol, 4-CP) J& — i EL A 1 A= 4 w5 1k H Ak 27 1 B e e iy Ak T AR RRGM
1 45% %& (European Environment Agency, ECA) T 4% 5 3 51 4 ft Se = il v5 Ge B HE A LRIR ) 2 K 1 in
SR T3 A IR I A A 0 38— G R = Y T R VR BE 43 IO 4 mg LRI 13 mg LY, XSUKAEAEY)
BEME R SR, B 1 Tl K AL B T 28 (A N A 1220 L B8 28 40 1k R R 15 1 48 ) afE LA 5
ERBREKR ARG LY, SSEBHMREAKRA AR E S,

T - 2 9 9% BB B (constructed wetland-microbial fuel cell, CW-MFC) {1 i —Frlr A T30 i
(construeted wetland, CW) FlI43 £ 7 #% F} B it (microbial fuel cell, MFC) A 45 & 0987 24 H A, H N EBAE
TEH R B E IR 7 25, e 98 R F] MFC 7 A= (1) HiL e LA i YE R i A DL 1 5 BRa e, Ao aR
B, CW-MFC XJ A HLE YL 2 K BT i A 28 P K ™ SR 78 2 K B0V 4 3 R I Hh R 47 i v AR RIOCR
s BHEE: 2022-10-10; FFA HHEA: 2023-01-30
EETHE: BXAARR¥EAW LRI A (52070051, 52170154); ] PE R %13 H (2020GXNSFAA297256); ) P4 1 45 24 A 1w
KT P A 2% 34 W B (kDU R [20181319); 1 P /R 2 3 RIS I8 4 5% 0 A
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YADAV F U B PO 1T 5 2 CW-MFC W H T2 H 560 I K iR B, S W 5 Y S PR 6 a3k
93.15% HBEA 15.73 mW-m” (iR DR % . O 13— 0% CW-MFC P B PERE R AR ST, Jf B
T+ CW-MFC X} 1k %= 75 % #& (chemical oxygen demand, COD). il % (total nitrogen, TN) Fll % %
(ammonia nitrogen, NH,"-N) %55 e W) i AL RO, A 9% 38 38 2k o) I O e A8 R R A 7 T e A9, iz it
JFERIE T ZFh CW-MFC W LR 7Y, AL 35 HE S A (stacked CW-MFC)!'* | Z 4 #4HY (multi-stage CW-
MFC)"™ 1 FIE AL 44 B! (modular CW-MFC)!' Xf 7™ B M 8 515 e W) K BRSO IR . XU 502 78 53
B CW B FERD B, Q3 TSR CW-MFC, H COD £[R%F N 88.7% A W5 £, W
e EREE ) CW-MFC LB — CW EA 3135 1975 e W) 5 BR AR DL Shn AL RE i ml e 38 . REN 46060
FH T 720 58 B R K Ab B A 3 B CW K SE I CW 5 MEC 23 B R G E B, Wi T 20 8 Cw-
MFC, COD. &M BB EBRFD N 72% . 59% H1 47%., TAMTA %09 s /D + b o5 ) i FR T 42
mR R, I T B CW-MFC S b 5 FH A 38 5 £ 67 (9] 4 COD AT NH, N 4331l 24 3 200 mg-L™
F130.21 mg-L™") 4% 57K, COD HI NH, -N Y 2 555351 4 98.5% H190.4%.,

ZE[NK (Leersia Hexandra Swartz) J& A URTZH AT A BF9T R B — Rl E 5 4-CP V5 Y KAR R
oA HE B AR | 2 g B RIR B AL A Y CW-MFC R TR, ABFSE 3 T CW-MFC-A(HE S
A1), CW-MFC-B(Z 4% # 11) Fl CW-MFC-C(#5 B b 44 #9) 3 Fft -f i CW-MFC, Jf LA 2% [C R O i b g
Y, W% T AFE T CW-MFC R Gt 76 A [F] 4-CPHEEE (0, 20, 40 F 60 mg-L™") T X & 7K A% ¥ fb &%
F oL RE AN 2 LG IR AR A Ab A B 1) 5
1 #RfFE*

1.1 EBRAHIME

AT G A FH B SEDRE 1 S 3 Mk ok BURL CRi 7S 6~8 mm, W H 25 HAT R S A RAE, HE), IfiE
i 1 mol- L™ AER AR A1 1 mol-L™" f) NaOH IS JIZ i1 24 h, DABR LR W AIWGT . 48 B 75 YL 4 Fi i
BT, a2 K UE e KSR B T AR A SR i (B2 6 mm, LR EA
BRAT, WE) BT 1 mol- LT B ER AR 20 24 h, KAE M BHMR Fi 7 5 3 R A0 S8 4 Ha A B (4% 6 mm)
BT 1mol'L" MR MR A4 h, FHZEMKES. NREWLW G H 304 NFENLM, 2212
0.6 mm) 7Ef# I FTH 1 mol L7 AR 12 4 h LABR KR L2, A B FHUk: Y s £ B 75 5%
PIRE Y, K ORI T AR S SN N 2, SR )5 SR e TR FLAHF Bk 22 647 1, M BoT
K R S B A (8] 1), CW=MFC-A. CW-MFC-B Hl CW-MFC-C 4 B A4 8143 51k 792, 803 Fi1 806 cm’;
BHARAR TR 43 5] 440, 450 F1442 cm’,
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(a) CW-MFC-AHLI ST A 3 P (b) CW-MFC-BHIH ST A A3 ] (¢) CW-MFC-CHIf 37 ks 4]
E: R Bz yem.
1 T[E#IE CW-MFC #BA R A BAR 37 445 15 [
Fig. 1 Stereoscopic structure diagram of the cathode and anode in CW-MFC system with different configuration
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1.2 CW-MFC Z40i&it 54

AWFGE T 3 PR E A L) CW-MFC 38 &4 3 A ML, RV # AR 2037+027) L, A
AR N (6.1240.10) L, HAy & WLE 2. CW-MFC-A, CW-MFC-B Fll CW-MFC-C 43 il Ay 3 5 ¥4 B |
L2 R RIFIAL AL A T (B A 6 A IX I, A UK K 3 31 5 X IR 1K 2 s sk Oy m i g, Rk
SEER I K S

N “ wHK AN
Y Y ik
o 2 " \
& & q i
: - i % e P
» (o] N )
& 2o ; 7 AR e 5
r\"o b »;‘? > 0-0:0-0-6 '1:1’ w[ | 60’%
303 5 20 10 NV
(a) CW-MFC-AS{Afait [l (b) CW-MFC-Bs7 {A#43: 4] (&) CW-MFC-Ca It
G 2SI U vmag = Sl — e
IR ﬁ ] ¢ it 1) 7 Sk HoslAA G R aaaaan IRARGE

Y i e,
2 FEHE CW-MFC B &R % 3 6 #)i E
Fig. 2 Stereoscopic structure diagram of CW-MFC system with different configurations

K R A% NP Rk A AR A R RFCE AR, DL TS KA BN A ) AR
BH HL AR [BIBE 350 15 eme 45 S i 9 BA AR < FEAR A 2 000 Q A2 FBH i 420 1 mm E‘Jﬁ(%LﬁL
He, 7 RV Al A 1 3 4 (P PR SO Mg A7 %8 30, 4% SO 25 VR T R 44k T IR R SR, LA
PRAIE PA A [ % 23 B A P BT 4% s 7 g 1 BE B FH PR (8 il iE AT 2, DA Ik B R KR
k[20]
1.3 CW-MFC RS REM . BRIFIELT

TR A T VE AT 75 0 DX e s MU CREARIE R ) SR A IR W5 K A 3 PRAEE , BRUIAT S e
i F 8 FR MR ARG 57 (1 LS FR M R A B 04245 1 g CH,COONa, 0.75 g NH,Cl, 0.95 g KH,PO,-2H,0,
7.5 g KLHPO, DA M S mL i TR B /W, MEEFRICRIKMWE ESH LIU FP iiE), LG5
7d. KRGS0 (BTI01L DG10-2, /& H Gl = A WA E, dE) K85 3% 5 0 PR TS e [F] B A
25 B A Tl A B AR T e, LIRS e 5 R G0 ik G AR AR M R SE SR IR A . FE RN A
FrE2d)E, RAGSIELL 3 d B HRT A B a5 7K 8 T T 2258 A B %K . 1L & Bk K 1 2k
A4 4245 192.3 mg CH,COONa, 107.69 mg NH,CI, 19.68 mg KH,PO,-2H,0 Ll & 5 mL ff i e K & 7%
W, P pH ZE 7.00+0.10%7, 1] 1 L A& % K H i in 4-CP u@aﬁmﬁmﬁﬁ? (0. 20. 40 Fl1 60 mg-L™)
WA IR K o T RN A ia 1T 2 th L R RRE I, I JE s o™, B 15 d FhAE 30 BR S R0
e BAMEARKRENZRR,
14 SRS NERE

4-CP Y I 72 SR FH 4-% 2 2 8 Fb AR LD cOD. TN Al NH,™-N A9 U 22 43 51 4K 95 [l #5 HI/T 399-
2007, HJ 636-2012 Fl1 HJ 535-2009 % 3 d M £5 S o #% HH 7K s e A SR BE K AE, B 3 1K

FEHL LR FH O R 2% (F18B, A st s il (8 A B 7, A ) B 8 h X 4% 2 I 4 #1 L BHL 19 ity
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LR IEA TN A o 76 S0 245 AR N 5 Wi JFAME FL B JS 24 20 b, #2 A T AR R BHAR (2X36, LR & H T
BHECABRAFE, JE), kTR e S AS [ S BH (9 000~100 Q) T AYE . BHAR HL 35 DL &
A R, R AR E B IRDh 30 mine (RIS, MR P R BH AR A FR A ) 2R 2 42 i ) o
w4 .

K HJEAVE AL (3051D B, Wi VLHGEANAR A FRA R, ) F S50 45 A 6 2 [OR ot &
T K (net photosynthetic rate, Pn), 7% i ¥ 3 (transpiration rate, Tr), ‘< fL 5 & (Cleaf) A4 it [A] 4 ALk
W (COLIn) HEATINAE o SR FH LR B AL 39 BOARL A 6T A v 1A 700 7 B AR 2k Wt R 52 5 2% X I
ST R I

FE Py F v N 8 (malondialdehyde, MDA) FY il 7 225 X R 4527 i iR 0 05 vk 5 Al Y
WE 2 AR & (A045-2-2, B st @ AR TR, E) ek g 7 i g S i
S R H O FEHR AP
2 #HR5iTiE
2.1 AF[E4-CPIRE T & K B2 5t R K& L3R

W 3 i, 3 Bl RN 5 X 4-CP Al COD 2 i S il %5 4-CP ¥ B 119 14 = 11 B Wi B AR . X T g 5
4-CP XA Wy i 85 TR A G, Bl 4-CP W B2 1 AW B, S 90 32 B0 1 2 35 800 o, 5T 5
F 4-CP Hl COD £ BERM T % CWMFCMHI:E?CWMFCA%ﬂCWMFCBfmmgL 4-CP HH4
A T g . TR AR COD 1 4-CP Y L BRACE . X AT fig Rl 2 CW-MFC-C R 4f 9 7 i P g
FI T 4-CP 1 COD (1) 2=,

100 1 cop#k:px 100 1 coDEg=x 100 [ 1 copEpr®
%0 4-CPERR 20 4-CP L[5 %0 4-CPEfrR
8 S 5
g 60 g 60 iii 60
S 40 <40 &40
+ H H
20 20 20
0 | 0 ; 0
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4-CPJfi i )% /(mg - L) 4-CPJfi e J¥/(mg - L) 4-CPJifife i /(mg - L)
(a) CW-MFC-A (b) CW-MFC-B (¢) CW-MFC-C

3 FEH#E CW-MFC # COD 1 4-CP £ %
Fig:3  4-CP and COD removal rates by CW-MFC system with different configurations
e 4 Fras, BEAE 4-CP Ik BE Y s , 3 Fh R BLA% Y NH,'-N 22 BRI 1E 4-CP )y 40 mg-L ' I 35
By o XA 3B A% N HE ﬁMM/EﬁHEI’JMi%é’é S YA EITE R T I 5. 7E 4-CP 04 60 mg L™
W, IO 52 B B9 4-CP 3 F ROV G 5k, ZE S BONH,-N EBRFE TR, BEE 4-CP ¥Ry 1 &,
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S
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4 FE#E CW-MFC H7KH NH,-NF1 TN & &
Fig. 4 NH,-N and TN contents in the effluent from CW-MFC system with different configurations
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3 B I 4 HE 7K TN W B2 8188 o X AT BB TS B fhw PN Y AR D AT TR IR R e A A T T
. ZHAO SEPOFE g R AR &5 1 b RS DU S S AL A R 26 38 I T Lacunisphaera 1 Sorangium. A< PR
AH A AT B9 B9 CW-MFC [ G0 A 9 8 7% b o 4G 0 i T S Ak il IR £ 38 I T Closridium sps
Desulfovibrio sp. Pseudomonas sps Fl Klebsiella sp'”. B, T — 2 8 A R B T A D LA
7R 3% B W) S A TAEAE T CW-MFC . CW-MFC-C # It T CW-MFC-A 1 CW-MFC-B{£ 40 mg-L"'
4-CP I BAT B4 NH, N ZFRF0E, X5 CW-MFC-C B4 B KA Bk A2 | TEAR R A AR T A
HHEZHMEA KL XM RGN B4k 40 B WA A 20 T8 B8 98 3K 15 R iy A fF 3R B8, i fdifg
CW-MFC-C H 2= [ORAE KRS ET CW-MFC-A Al CW-MFC-B. fif CW-MFC-A 7 4-CP 4 0~20 mg L'
Af, NH,-N fl TN 7% & 1928 fL#a 5 CW-MFC-B fil CW-MFC-C AN[A] - 33X 5 [ 1 2% 9 AR 9 19 A2 R
BUAT o iE— 20X 4% SN A N 2R ECR AR B AR A B E AT SE , R B CW-MFC-A [ 4= [R AR AR KRS
A, XX RGEMAA —E N,

22 AE4-CPKRETERMNEFNFFEBYR

EE [7§] 5 m‘ EL , CW-MFC-A ﬂ&n CW-MFC- 0 CW-MFC-A = o CW-MFC-B A CW-MFC-C
C7F 60 mg-L™ 4-CP T ELA7 8 @ /7 HLHLIE . 4% zwﬁg“ﬁﬁfTﬁgﬂ“Efi
WA 166.7 mV 1 249.0 mV, % 5 FANG B! 2401 | | |
FBIF T 45 AL, FE B AE — o B PN 3l o 4 200
o A-CPYREE, MTURTF ARG K, M z
CW-MFC-B 7£ 20 mg-L™" 4-CP F H A 5 & i1 = e

HLOHL HE, X ] BB Tl A Wy B 4-CP ik B 4 120
15 57 B /) 7 FE RN B . CW-MFC-C A1 L F
CW-MFC-A Fl CW-MFC-B H. A W & 44 77 B H

80

0 360 720 1080 1440
JE s J‘i% Hﬂ F CW-MFC-C E‘ﬁ%ﬁ} E/‘Jﬂiﬂ( ?% SEFTEE]/h
RCR, BETTA F T 7 A WA K . B 5 FEHE CW-MFC §7= 8 i E
i 6 Ffl 7 A] WL, 3 FF R #% 7 60 mg- L™ Fig. 5 Voltage in CW-MFC system with different
4-CP R O 1 H v 0 B ) R . i configurations

A BB Bl 4-CP Wk B AN B0 AR RN A5 P 0T LB M U VR BT, TR R T RN AR TR
R S5, FiE 4-CPIREEMFLE, CW-MFC-B I CW-MFC-C i # ) FH Al H 32448 Ak 25 5 45 H FH
e, H i F BEARL M /)N, T 35 O SRR e B AR PR, DA I R A (4 SRR A5 BH AR H
] 1E J5 [ #3117, CW-MFC-C A Ft T CW-MFC-A il CW-MFC-B 7£ M [] 4-CP #¢ & '~ HA o = 10 B

Btk 0 mg-L' ®20mg-L"' 440mg-L"' v 60mg-L"
PHP A% 0 0 mg-L' ©20mg-L' 440mg-L' v 60mg-L"

“150 'y -150 100
200 4", -200} ™= ol
-250 ‘AA v o -250F Yy m -100 ¢¢ 4
2300 Y. £ 300} ¥4 AX Wov,, % 200 (R FTIN
= 50| E v = 350 LACI. - POV A L R "a }&95 p2
kS %" & o gAY R S £
2 _400 2 _400 oo o o -300 \g@ v
7 P70 7,8 _ oa v v
450 v v 450} W YR o 4001 o ol
500 fw 19 _s00} #° so0| B¢
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700 0100 200 300 400 500 600 700 800
HL A B (mA - m) FLYLS BE/(mA - m™) FLYLS BE/(mA - m™)
(a) CW-MFC-A (b) CW-MFC-B (¢) CW-MFC-C

6 T REIHEE) CW-MFC §IFA AR B2
Fig. 6 Anode and cathode potential of CW-MFC system with different configurations
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—-20mg L' -+ 60 mg - L' —~©-20mg-L" —*60mg-L"

&
(=}
S
=)
—_
=
(=)

".E 30 IE 30 I‘E 80
% -~ (0 mg-L" = Z 60
< 20 —-20mg - L' S/ 20 S’
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7 AEHE CW-MFC BT R % thsk

Fig. 7 Power density curve of CW-MFC system with different configurations
WM REE . X REE H 4-CP R, WMUE YIS RERR 4-CP I A T E 2B T, B
YN AR A BT B TR RE L DT R 0 SN PR Y SR A L 2 L A 0 4 T #)
200 mA-m” i}, 7EAHIA 4-CP ¥ CW-MFC-C (14 A% i 3 i A8 (L R B2 e/, 3R CW-MFC-C HAY
S A PR BE A B AR E A9 BH AR 2R B I a5 Al E 4 18 CW-MFC /Y 7 H PEREJEAT LA,
T AW, RO CW-MFC-C HA B4 197 L PERE AR LT 19 LIS 25 CW-MFC S i 44 22473
J& H AT A B & 25X, (EAC B 7 CW-MFC Sz I i b 1) 3 22 i ST

#1 S5HHEIREM CW-MFC 778 58 EAEL
Table 1 Compared with other reported CW-MFC on the power generation performance

FON gl e 2 R AR/ HRT/d i 1 HL He/m v T (mW - m) SCHkR 5
HeZ 6.25%* 3 166.7 38.1 EN I
2 6.02%* 3 182.1 36.6 ES T
Ktk 6.10%* 3 249.0 96.9 ENTE
s 12.8* 5 235.0 33.1 [32]
s 1.80%* — — 43.6 [33]
HRE 12.1% 3 — 85.8 [20]
R 19.1% 1 277.1 415 [34]
HeE 3.57%* 3 232.0 33.8 [35]

T R IBL R AR,

23 A[E4-CPIiRE T &Ik B 883t 2 AR B A 4 57 A 520

FRAMEARRES 4-CPREA B R . R 2 7TH, FRARKEAEY R A 4-CP WA
AP FH MR RE . >4 4-CP Bi i vk B2 IR 3] 20 mg-L ' B, £ B g B9 22 [ROR Iy T & 85 4 4-CP Jii i
W IR F) 40 mg L7 BF, RN ERNZRARDEN R E B S ; Y 4-CP Tt W JE ik 5
60 mg L™ B, 2% /RN a4 NZECORI A A0 2 | MEAR B 48 HAR ot 2z 8. DL g5 SRR,
ZRICORAE B VR FE 4-CP it N AR AZ B F AT, AN ITs2 i X 4-CP K A fb s it , X5 1 a5
BRI 5% 45 AL . AH T CW-MFC-A F1 CW-MFC-B, CW-MFC-C % 4t N 25 [% R B9 bk i FiAE 4 1 57
4-CP [iir 30 520 B B2 e/, X J2 T CW-MFC-C (1 R K e A 8 R ety DA 4 22 [OR =2 3 Y 4-
CP 2 % Wi 7 FH eIk

Mag R S S AEHEES IEH ST BB AC,  [R I 68 A 12 5 0 A 9 32 2 1 o 38 At PO
AR R R BN A P R P il R SRR M EE B A AR, MDA fE S B 4-CP XA ) A HE T, W
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*2 FRANKSNEYE
Table 2 Plant height and biomass of L. Hexandra

. FkiRi/em W/ (g K
4-CP IR /(mg L)
CW-MFC-A  CW-MFC-B  CW-MFC-C CW-MFC-A CW-MFC-B CW-MFC-C
0 46.6+0.38a 46.5+0.65a 46.4+0.65a 0.265+0.004a 0.266+0.002a 0.268+0.003a
20 45.9+0.58abc  46.140.23ab  46.1+1.66ab  0.246+0.002bcd  0.25040.007bc 0.2530.005b
40 45.140.69bc  45.6+0.48abc  45.6+1.14abc  0.236£0.010de  0:24140.006cde  0.245+0.008bcd
60 44.8+0.71c¢ 44.9+0.15¢  45.3+0.60bc 0.222+0.010f 0.232+0.005¢f 0.237+0.006de

T FPER NP HEARER 2 (n=3); [FFH ARS8 25 5w & (LSD,  P<0.05).

K8 A, £ N s M2 AR M 7 rh (Rl P A LRI 4R 38 1% S B 4-CP R FEERS =il MR, Al
PEE P& B T R 0] AE R 28 [C R A MRS W7 32 3] 4-CP 30, AR RRIGE S s 8 B T8 2 2 H iy ke
Yy AN A 2R B U, R R S T R R R 2R [COR AR MR AE 4-CP I Re 22 ihan B =4 T it 2 1%
PE4 A 3L (reactive oxygen species, ROS), 5 b 4 A 5 v i 4 A6 7™ 852 i H 4 R4 P i
2 BN 7% 1 28 [G R I i MDA & i Bl %5 4-CP 0 Wk BERG i BT, 2R BH 4-CP ok B2 3 in X 2% [R R
P EAE I KUY, CW-MFC-C A L T° CW-MFC-A I CW-MFC-B, H: P 125 [ AR Bl % 4-CP ¥k
JE AR W T R 0 A 0 A A R, 3 AT BE R 2R IOR ZE AL AR 4R 2 4-CP W3 5 ma d5e /)N, I 000 T 46 F
T CW-MFC-C HA T8 i JE /K i Ab 3O

2 ] CW-MFC-A 8 1CW-MFC-A 0.6 r 7 CcW-MFC-A
= PZZ1 CW-MFC-B 7 271 CW-MFC-B T 0.5 | EZCW-MFC-B
5 20 KN CW-MFC-C 6 KN CW-MFC-C 2 7 I R CW-MFC-C
o 15 I g 04
o . E 4 203
Ej 10 I k3 & 02
> % 2 1]
g s N = 0.1
=
o ; 0 ; 0 ;
0 20 40 60 0 20 40 60 0 20 40 60
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Fig. 8 Soluble protein, Chlorophyll and MDA contents of L. Hexandra leaves.
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Effect of the constructed wetland-microbial fuel cells with different
configurations on the purification of 4-chlorophenol in wastewater and the
power generation performance

YANG Peiwen', LIN Yi', LIN Hua"*", XIAO Ling', GAN Shuping', WANG Yian'

1. College of Environmental Science and Engineering, Guilin University of Technology, Guilin 541000, China; 2. Guangxi
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Abstract  Pilot-scale constructed wetland-microbial fuel cell(CW-MEC) was constructed in stacked, multi-
stage and modular configurations, and their effects the on power generation performance, wastewater
purification and physiological and biochemical response of Leersia Hexandra Swartz at different concentrations
of 4-chlorophenol (0, 20, 40 and 60 mg-L™") were studied. The results showed that for the CW-MFC-A, CW-
MFC-B, and CW-MFC-C, the highest removal effect occurred at 40 mg-L™" 4-CP, and the highest power
generation performance occurred at 60 mg-L™" 4-CP. Simultaneously, the CW-MFC-C reactor had better 4-CP
removal effect(66.15%), higher power production voltage(249.0 mV) and power density(96.9 mW-m™) than
CW-MFC-A and CW-MFC-B. The physiological and biochemical response of L. Hexandra in all reactors
became worse with increasing 4<CP stress concentration. Meanwhile, at the 4-CP concentration of 60 mg-L™'
with higher power-producing performance, the plant height and biomass in CW-MFC-C were 45.30 cm and
0.237 g-plants ', respectively, the soluble protein content, chlorophyll content, MDA content, Cleaf , Pn, Tr, and
CO,In of its leaves were 6.81 g-L', 3.67 mg-g™', 0.24 pmol-L™', 0.02 mol-(m*-s)”', 1.20 umol-(m*s)”', 0.40
mmol-(m*-s)"' and 852:24 mg-m>, respectively, and the extent of 4-CP stress in CW-MFC-C was less than that
in CW-MFC-A and CW-MFC-B. Furthermore, the design of the L. Hexandra CW-MFC with modular
configuration can provide a reference for the governance of 4-CP contaminated wastewater.

Keywords - configurations; constructed wetland-microbial fuel cell; 4-chlorophenol; wastewater purification;

power generation performance; Leersia Hexandra Swartz
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