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B OF ORISR YR RN TR M AR AR R R ORI AR, M T M s 1T (CW-MFCL) 5 T #% iz 47
(CW-MFC2) 14 S A= #A Rk v s 8 N TR b, BIFSE 17 AN [5) R 8 A7 485 =X T Gl A 9 A H vl 289 N T30 3t 2
COD VA KB E R AR BRACR , IF AT B S B A TR P v S 535 e ) R BRBOR G R AT THRF . 45 R &
B, M1 R0 T CW-MFC X NH}-N. TN. COD P\ KA b & (CIPH) 55 i e e (SMX)2 Fhbi A= R i
T BRI W T IF B S AT (P<0.05), XFNOG-N 1 25 BR R AR T IF B2 17820 . 16SIDNA I 7 25 5 %
B . P s AT T CW-MFC IR A SE 5 (AR ) BE RN 2 R 5 A [R) L B0 A A 00T B AR 5 B 17K
B A T TR A A R AN, ARHE KO A S AR S R R . U AT A SRR, CW-MFC X5
YLy 114 2 6 5 B 4 245 TR 22 285 PRV 55 PR 18 240 7 TR 108 A X 5 B R g 384 o, {ELBE % BHBZ 119 Methylotenera #H % 7 &
BT s . DA LRSS SRR, M BR IS AT B CW-MFC Ab B i3 i B2 Bt 2F 38 R K B AP v ) .
KR UEYRRR RN TR AR BR BUER; MUEWIRETE

oA RAEN — R0/ 28 25 W9 2 N F TR T AR i A2 3 ) A 4 LA S AR W) e A R £
PrAEGURUA 2 20134F, REPUAE RN H & O R 16x10*t, Hrf 48% S NREEA, TR
FEBEHYM. ki, EYERFTHRRTA R K 30%~90% ASw 0, miEasMRmHEER, &5
HENER SR, DTN A2 25 2R e A S A B g B O RN, A Rk B AR IR B P id i S R
Z M 25 40 M4 A Z PPk LA (antibiotics resistance genes, ARGs) 1) 7= 4: Bl

SR, AEGE R TG K AL B — B A S X B A R AL B T2, BuA: = 5 Hovk B R AE & K R s e
H I A ok, SBOREYUER ARSI AR AR RY], AT H (constructed
wetland, CW) 7EHT/E 2 Fl ARGs (AL BErp BT ELRIYWE 1. (HR2, CW 53E%E . Sm iR, =4
R A S e AR B A, R T X TS e W i R BRI RE . AR W KR H i B N TR R &
Wi EHEA: 2021-05-14; RAHEHA: 2021-08-04
ESWB: EXRARPEIES TR H (418774245 318706065 32071559); 1N H R34 W BT H (ZR2018MD002)
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(microbial fuel cell integrated with constructed wetland, CW-MFC) 1 & — Ff 5 8 J /K b B85 AR, Hon
A= W4 RE L (microbial fuel cell, MFC) ik A B TR, 5B BEK Ak BR A [] i 7 A L REDY . gt
AU ) MFC i % — > DR A8 BH A DX R S B A DX ke 3 i SR Al SRR B, DI 2 H 5 DR 4R X %)
AR X RS . T CW IR N ERAIX, TS A 4EIX, BRI B 1 R AR 1Y B AR R B e . PR 7
iRy AR, PRAL TR I AT A R T RE T . A ARG T AT A5 B = TS e R BR AL
o AR R, CW-MFC X N, P 458 FLT5 Yy DL AR A Gkt L RS ET8 . 20 5 B> N 8
SEXE R A ALY AT R R BRI

HHET, CT CW-MFC X414 5 8 /K (1 b 3145 K AH SCHLEE 1Y B 58 30 45 70 o 4 ) ey 451 ) ]
CW-MFC Ab #5 U 25 2% R file Y (g 2K, HESE T CW-MFC AT 52 CW AT LS &40 25 Bk
JEOK PP AR 2, B A B L R BR AL . PRI, A v 50 f A AR ek e Sl R N TR - F 5
X0 AE 2R K A A R S AL © R R 2 I 7K Ak 2 B A SRS

A=W BN R W BEESR0 32 b T 7K AR 3, NS By R BT ELXH 15 e A B4 %) W B8R
AU R, R A ) A W BRER) AT A RO B S BR K B Bt A IR . YUAN &80 8, A WAk
B AR BN TR A, AT AR R b Gl ) RO - A R 2R W e AN ELRT LU R 22 147
guy, BT RIRMFLBREE M, BRI LR AT DO RUE D IR LN & S i, AR TR A K.
BT, AU EE T LAY RAE BRI CW-MFC R 48, JF AR B s 47X A 2
Ms 35 B 25 Bt A R R R 2R N ¥ &2 (ciprofloxacin hydrochloride, CIPH) F1 fif iz 25 it A= & i fie B 2% mg
(sulfamethoxazole, SMX) K /K I WF 7Y, i RGiz 1T, W5 T A H 2 17820 CW-MFC X it 4=
R RBRECR . PUAE R K R BTG e 1 2 B e S LR o (A ) %k A [l i 4 A8 Y e 3
1 MR5F%
11 KRB HE

A SIS AE Y B R KR 5 B 2 Bl &= P AT, IR KRR (2543) C, BIIMET 24 CW-
MFC # B AL, WA 1 iR AIEIE 171 CW-MFC1 5 JF #1217 1) CW-MFC2 11 [ 4 2 b 4 1 5 L
PeESHIBL, WA 20 em, 1550 eme HOF ) FARUIE SR )2 LB Ok A 5 cm, 08k 10 cm. FHIKZE
B A 10 em, HEZ LT A 15 em, BIMJZIETAEY) )k 5 emo FEBHARJZ 5 B AR 2 T
T B TE AN AN L B B A R B DA IS s R R R . TR RBAIARJE R R 4 R . Hh CW-
MFECT B 55 BH AR 2 [ 26 Sl e A 3, FP 144 1000 Q HLBHIE Bl 45 [l . CW-MFC2 B

g"— BRI

e ———

IR
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L1
.............. (9=2~4 mm)
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Fig. 1 Schematic diagram of CW-MFC installation
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5 Z AT E R, FEERETT, AR DA A TR A2 €00 ' A X 3 B 5 KA
HEAT I ' Ak B B 1E 8 28 ) 7 A i A R A6 -
12 REWMEMSET

ZARE K N TR 09 & UK K, 160 mg L™ 458 . 160 mg- L' ZFR#N . 89 mg- L' NH,CI,
16 mg-L™' KNO;, 10 mg-L™' KH,PO,. 10 mg-L™' CaCl, Fll 5 mg-L™"' MgSO, £H i . 7£ 52 56 2he & # e 5¢ i
Je S T Ve BH AR AT R, TR TS RI A Br RO ROK Sy ) Z R AR SR T, A UK
K AT 8% 2l B IS BB K L A 2SI E, Wiy 1,190 mL-min™', 2~ SE 50 4 E 17K )
{5 B8 B 8] (hydraulic retention time, HRT) 7 3 d. 7E 30d 5, & WL SREMEDREL, KK R
E, CW-MFC1 %t R f2 e o RAE B RNRENG, 766 KK R B b5 Pi A 28 5 i B %
(SMX) 5NV & (CIPH) % 2 mg-L ', Z &S isf790d.,
1.3 RHESERNE S ZE

1) FUK AR AR E o B 3 d AAAE B TR K MR R GE Kk, R R BGH KRR o FEKAE
KM K, i H B UL bRy 200 8 KK Brde Ar . NH-N R HSE B 5 T 0350 2, NOs-N %
FHEEAM 3 G BEVE I 28, TN SR FH Ak o 1R 0 e - 25 o0 43 6 01 B2 i (H 636-2012) Il 5E , COD %
FH PR i 43 606 BE T (HI/T 399-2007) 72 o A B H AR V5 4L Pk il 34 i 3 A .

) PrAE RN k. B 6d A BT /K A RERGH K, KA 2 (CIPH il SMX) 1k
FE o #F KRR AT 0.22 pm 8 R O U8 5 SR H i ROHR A 53 R 58 S A D 2% (DAD) Il E SMX il
CIPH 1 i v i . SR 0 C18 L AHAE (4.6 mmx250 mm; 5 um), 2 R Z 09 S0 20 uL, i
AV A 1 mL-min ', CIPH % 3hAH }.0.025 mol- L B2 : 2 f5=75:25, JH = & Wi W 8 15 W R v
7 pH % (3.0£0.1), ZEEKM P K N 278 nm. SMX B A K - =11, 2RI K A 272 nm,

3) A YIRS b . REEIBITH NG, SRR E HIZ (A) SHIMR)ZE (C) BT, R TIT I A A
P2 47T B M 5 AR Ak W v 2 RE I A . SR AR Y 3 2 BTN LC-Bio B A BRAF .
fifi FH E.Z.N.A.®Soil DNA Kit 1+ {57 & 1517 DNA BH#EEL . 41X} 16SrRNA JE[H V3~V4 A8 X, w4
1E M 519 341F(5'-CCTACGGGNGGCWGCAG-3") 15 [1] 5| 4 805R(5'-GACTACHVGGGTATCTAATCC-
3IVERY S . FE Nlumina Novaseq °F- £ | 44 B8 il ¥4 7 (9 $5 VB 48 mg E 4700 /¥ o fi ] Vsearch
(2.3.4 WLAS) 5 16 5 & 04 & FE S, K DADA2 347 il 8, 15 B 4 4F 2 FARAE JF 91 . 3@ &k
QIIME2 A4 B 4 Fh . Chaol, Shannon Fl Simpson $§ % .
14 HELEBS S

K 1 Excel 2019 47 £k 19 7 Y5 (8 ks o s 22 1155, R SPSS 26 #4748 11 25 55 5 A e Pk 43
#r, fH Origin2018 4% %, f# F Canoco 5 #E4TTUAY 43 HT (RDA),
2 #BR512
2.1 AREITHERXT CW-MFC 51 & M52 YR LR s

2 1R 2 CW-MFC1(H1 i) F1 CW-MFC2(JF %) iz 47 9 1] () H 7K 75 Ye ) 7 3 i vk B 571
ZBEF . CW-MFC1 fll CW-MFC2 %} NH;-N, TN il COD f#j-F-#) % B R 4 75.86% #l1 69.79% . 71.96%
H164.51%. 93.25% H1 86.38%, CW-MFCI tt CW-MFC2 4355 6.07% . 7.45% 1 6.87%. 1E M iz
78R, CW-MFC [y NH;-N, TN Fl COD - £ B 3R . & & T IF I8 17820 19 CW-MFC (P<
0.05). CW-MFC1 1 CW-MFC2 % X} NO3-N 9 2% i 2 43 Jill 58 55.22% il 63.54%, 5 7K J i Wk FE Ry
(1.06+0.11) mg-L™" il (0.87+0.10) mg-L™", ]}z 17 ) CW-MFC # Lt FF % i2 17 ) CW-MFC, X NO;-
N EBR R 8.32%, (HH/KFEEEMHZERNK, Libgs R, BRI BETT 5 IFBIZ 17 CW-
MFC X &5 COD #BA B 4F 1 bR, (H 5P Z 1710 CW-MFC Mt , H #2171 CW-MFC & B
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x1 FABRBITEATHEDREEEBE AT EELKSEINFEHRERES FIIERE
Table 1 The mean quality concentrations and removal rates of pollutant in influents and effluents of microbial fuel cell
integrated with constructed wetlands under open and close circuit operation modes

. . HiK BV /(me L) LBRA/%
HRY HEFR B e B /(mg L)
CW-MFC1 CW-MFC2 CW-MFC1 CW-MFC2
NH;-N 24.07+0.43 5.81x0.72 7.27+0.86 75.86+3.14° 69.79+3.76"
NO;-N 2.38+0.10 1.06:0.11 0.87+0.10 55.2045.03 63.54+4.64°
TN 26.80+0.68 7.50+0.78 9.50:£0.90 71.96+3 .26° 64.51+3.94"
COD 299.46+4.92 20.21+4.19 40.24+4.43 93.25+1.40* 86.38+1.46°

T FrA BRI RR PSR, F TR E/NE RO B35 2% 57(P<0.05),

WA B PR RE, FR ISR DA s AT AR e N TR v A SE A U E D BB i R S, mT L
B E K H RS COD 1 2585k .

AR, B AT AR DL bR v b 2% 4 1R 7E j B 0 B AR S AR, e Ak R A
PR CW-MFC A i Ak A S i fh il 72 25 A R AR U . AEARBiF S S 1A #6217 19 CW-MFC Hr L fb2
0 TR RN 2 A A T R TR S A T, AT A AR AR B aR, XR] B JR TP NHE-N LB R
FEFN L, A, B B A Y v R RE 2 COD % BR R T R N . TEOH 251 %} | I+ i CW-
MFC H il iR 5 2 B i v R A8 AL R AT B 52 i R 0, S 7K T FRINIOG-N A 28 8 JiC 38 IR 4L IX 5 459 3 4 3%
FBr, ABLEBAMZ Bk i A BTG, 3% 5w A VE L A NOS B NH 9 0 /0 X R o Fl o vl $
A ST 7K HINOZ-N 7E 3 A %6 B 3B J5 28 i SO/ P A 208 25 5 Bk o (B K &85 B IX B, 78
B AN 2T RS AR F B NH-N 5506 HNOS-N,  —350 0§ sk A DR 48 IX ek 38 1 52 il A6 A/ 25 14 5
T — o KA BN Kok 2 BRmBE A K o B, H K R NOS-N B R B A BN AR B SE A
B K HPR S DANHE-N A7 7E 5 TR 050 22 09 G0 A 9 086k e St 3l B, PA) [ 42 17 9 CW-MFC H
NH;-N £ BRCoR 8, A /EF Al 7= 4 B 2 NOG-N, X il BE 2 5 EUHINOS-N H 7K ¢ B v T I
247 T CW-MFC (1 =25 o Ak o A58 K SR E 2 DINH-N /276, G, B3R INH-N £
PR E s B A LR, X 5K BA S ENNHG REEY G .

ia 47 W E) I A % 2 APz 178 R CW-MFC Hi 7K INHE-N. NO;-N. TN Fl COD #9345 28 {155 1
mE 2w, g5REMW, M AP AR, CW-MFC1 5 CW-MFC2 &4t /KNH;-N, TN Al
COD 11 Joit 5t v B (A8 {3 Se Tt i Je BRI B e B T AR . NOG-N BTt vk B Oy SE RIS S T i (L
SIARRE o IMABUERIG, TF 8 17 A ORI ] %32 17820 CW-MFC Hi K NH;-N B 2 9 15 4145 B
s, RS K IEA R al e ma] 7.44 mg L7 F1 925 mg- L', AR, WkERIAZXSMm
A PR S MU B R A, BRI ) 2R R R — e S S A S RO Ak Y AN T
XA 2 AR S BSOS, #E CW-MFC 24, A AR R 2 R AR A&, A
Fin, RGMNHEYRE S E BN, IR EE I S RRIL. Wk, PUAFE A eI,
NH;-N RFRRFEAL, MoK E B2 &, ZIEBEE S 170 A 3a i, K 5 i vk B 1% 7
fiK, HEIRGE1T 45 d ZJ5 oK REEE T TRoe . X2l , & R5E 17 i E e,
EPUERWMABE L ES T, PUERPUERRZEE =4, PrERm g B8, bid Rt
YIRS AR N, MR REE R E R R, UL, NH-N EBRFZ W, oK R
B AR . NO-N AR fh s # B K 5 NHE-N A0 B, (H K B vl B AR fb e K. TR AT RESE . i T9L
AEFEIMA, HNH-N # AL INOS-N 3>, (AT Az 2[RI AE X B il Ak 4 B AT 52 i, DT B IRNO;-N
RO [\ b, T AR MR I LINH-N FA7E, K A R R vk B 9 8 Ak K AR 5 NHE-N
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Fig. 2 Variation of NH}-N, NO3-N, TN, and CODvin the effluent of microbial fuel cell integrated with constructed wetland
under open and close circuit operation modes
A S o HTA R Y DU B W e i 25 AR R, B U Y 2 AR s SO R Y
ek, FEE ALY (UL COD i) IHFERE Z 18 /b, ik CODMEN N, ZF REBEW &, HK
COD fHFEMR . TEMAPAERZAT, 2 M3 E IR E Y, Wi CW-MFC HA
GRS Qe L BR AR BER R A Wi 1, DR BOAE AR S W v 2 B st A R A obily, (P IS AT Y

CW-MFC Lt JF % 42 17 1) CW-MFC 24 5 4 1)
HoHt J1, M BK B AT 19 CW-MFC {545 37 55 4 1)

A FRVERE
22 AREETFERT CW-MFC it EZ/x%
B BE

[l 3 A 3 47 W1 18] FF M % 2 Fhas A7 BE T
CW-MFC 7K 1 B bRt Az 28 00 W B 1 28 4k
CW-MFC1 I CW-MFC2 1 CIPH (- H1 /K &
HWE SN 423 pg L' 5 7.73 pgl!, FH
E B E K 99.79% 5 99.61%, SMX 1)1 H K
o U Ay Bk 2243 pg L' 5 34.96 pgL ',
S35 2 B R R 98.89% Fil 98.25%., ik 4 R &R
W, M iz 47 ) CW-MFC 5 JF #% iz 47 i) CW-
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Fig. 3 Mass concentrations of antibiotics in the effluent of
CW-MFCs under open and close circuit operation modes
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MFC % CIPH Fl SMX #BA47 8 4F i) K BR AR, B2 17/ CW-MFC X} CIPH Fl SMX i H} 7K Jit 12 v i
L FAR T IF 8 17 89 CW-MFC(P<0.05), [RIRF, 242404 CIPH A 25 (3000 B 2% i T SMX 19 £ R
R (P<0.05).

CW-MFC 3= 22 30 i 56 5 W B, ok 26 40 R e DR 9 W e 26 =X 5 BRI K P L AR R P ki 5
Jeff R L BRPUAE R IEE, CIPH &% K AEEi#, SMX by & A K g2, AR 5 26 B 0 it (4 15 1
WA R, LA IR CIPH MOGRIEH . ARBFFEH, 2B W pH RHF1E 7 84, ILIK AR
oA R, Hit, AR AEEYUEROLHE S5KEE-. £ CW-MFC &4, FHRMEY
SRR A DL S — SRR AR A ALY P A, T BB AT AR N CW-MFC FH AR ™ A 1) H T3 i
AR B IR BAME, BB T 2 A R T A2 A, DT AT B AR A R R R, P s
A n] BB A T s A BB G E i P, TR & TS e R S AR R B A R A P
ff o, [RIBE, YANG %07 iF o8 R0, A I B Ao A mT ARG i LT e AR R B0 W B RE T, P B AT
B CW-MFC A 55 HL I I AF 7R, X AT AR R H B T 4F KR 2 RCR M RN Z — . A iF5E P
FH], WEIEERPUAE R A LR E AR AL AW E T, iR e S T AR R BRI DLCE WA
A XATRER 2 P AR FE K iR 22 AR R o LIU SEP IS R, CW R M i R S
PUAE R M R BRSCRET & TR R PUE R, X 5N 24 R —2.

23 AREEITERT CW-MFC B4 98 5% 05 R

2% 2 2 F H Hlumina Novaseq il 7 15 21 (1) Alpha ZAEPE 5 . 71542 17 B9 CW-MFC BHAR il A= 9
)4 & & (Chaol) 5 Z £ (Shannon. Simpson) . 3 & T ¥ %2 17 ) CW-MFC(P<0.05). £ 4] fiiz 17
) CW-MFC 3 5 rh, BHAR S04 90 00 & B2 A 2 Mk 0 3 = T B AR B A ) (P<0.05). T FE T B ia 17
f) CW-MFC %% & rp AR B, FHAR G A W 00 = & 5 0 22 REPE s A T B . DA 25 SRR,
AR 2 A TR 3 s T R W ) B AR E . P2 AT CW-MFC Hh L 3 il B0 1 T 7
AT B 0 AR SR K, XS M I AT R CW-MFEC 5 e W54 584 i 2= B e e A — 2. 1

#z2 AABSITEANTHNEMRSBEME AT EHIARSERHBEDEZN L HFEER

Table 2 Diversity indices of the microbial communities in anode and cathode of CW-MFCs
under open and close circuit operation modes

En BURE A OUT#L Chaol Shannon Simpson BR%
FHK 2818 3075.95 9.72° 0.9 948° 98
CW-MFCI1
B 2254 2 423.44° 9.50° 0.9 955 99
FHAR 2200 2350.18° 9.22° 0.9 945° 99
CW-MFC2
B 2426 2599.68° 9.67 0.9 950° 99

TE BB UCRAEEAR I (E, [F—47 R RLNG 5B 20R 135 22 53:(P<0.05)

YRR BB R LR, i, e FE S R A A B BE .

K] 4(a) T 75 i CW-MFCs H AT 117K S AR = 8 i 19 20 17T 78 21> CW-MFC B, A2
T 1] (Proteobacteria) & FEH WM HE T2 —, HA RSN FEZ, 7300 49.71% F1 48.38%,
Howk J& 0 FF W 1] (Bacteroidetes). Patescibacteria. 77 B W |1 (Planctomycetes), %t % W ']
(Chloroflexi). 1E 2 CW-MFC &, 2B ] (Proteobacteria) IR FE & BB TT, HEA
R A, 90 R 62.56% Al 64.43%, HUR KT R 1] (Bacteroidetes), Patescibacteria, et
I} (Verrucomicrobia) S AL IR BE B 1] (Nitrospirae). X LT IZAFET HAR AT IBET], 1EIG YY)
F R T A BN B . Proteobacteria ] LA A RUIE ff 15 K B W S — e LIS L, A
IR A m R bl R S AE DY FEARM R b, M %12 17 1) CW-MFC FH ) F [ B



3044 wow TR ¥ ERRES
100 r  p— — — 100
— = —_— —
—
80 | _ || — 80 I
——
— [ |
I IS
s 60F = BN s 6OF
i i
= =
= 40 = 40
— — —_—
20} of N EEE T
— —
I —
0 Nl EE KN aN- W
CW-MFC1A CW-MFC2A CW-MFC1C CW-MFC2C CW-MFCIA CW-MFC2A CW-MFCI1C CW-MFC2C
HURE AT HURE AR
(a) 'K (b) @K
== Proteobacteria Bacteroidetes ~wm Patescibacteria = Geobacter Azoarcus == Dechloromonas
Planctomycetes Acidobacteria wm Verrucomicrobia Geothrix Anaeromyxobacter wm Desulfocapsa
Chloroflexi Firmicutes Actinobacteria Thauera Sulfuritalea Methylotenera
Nitrospirae mm unclassified m Cyanobacteria Nitrospira mm Desulfuromonas = Denitratisoma
Gemmatimonadetes wm Spirochaetes ~ wm Latescibacteria Ellin6067 m Terrimonas mm Piscinibacter
== Armatimonadetes Dependentiae  wm Epsilonbacteraeota m Noviherbaspirillum SWB02 unclassified
Lentisphaerae ms Chlamydiae mm Others Others

4 FHABRBITERATHEDRBE MR AT RMARSHERAETSBEHESFEE
Fig. 4 Relative abundance of bacterial phyla and genus at the two CW-MFCs anodes and cathodes under
open and close circuit operation modes

Proteobacteria W A1 Xt = & W% = T F % 12 17 19 CW-MFC,. (B2 % A B & (P>0.05), {H 2 4~%& & A
Proteobacteria WA X} = B I 25 KT FH (P<0.05). Bacteroidetes 5 Chloroflexi fEF=HL &, 762 M3EE
FRAR AT =F B 28 T IIM . 76 2 D3 EPBAR, HIE%E 1T #) CW-MFC H Patescibacteria f)AHXT 3=
AR T JF #4217 19 CW-MFC, 1{H Planctomycetes /%) #1 %} £ B & T JF # 12 17 19 CW-MFC, & T
Planctomycetes W IR B Z A AL M B FERT UIAR IR EIME T, INOAE N T2 4K, B NHEEL N
N, ATk B R & 0 B 698, R, P47 1 CW-MFC BHA% Planctomycetes A8 X} =F B %5 5 1l g & H:
NH;-N EBR R Epy i RN 2 —o 7203 BB, Wiz 178U CW-MFC % Verrucomicrobia il
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Fig. 5 Redundancy analysis (RDA) of the relationships among the bacterial genus and N removal rate and

mass concentration of COD and antibiotic in effluent
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Treatment effect of wastewater containing antibiotic and microbial community
response in microbial fuel cell integrated with constructed wetland under
different circuit operation mode
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Abstract To explore the treating effect of wastewater containing antibiotic by microbial fuel cell integrated
with constructed wetland, microbial fuel cell integrated with constructed wetlands were designed to explore the
removal effects of nitrogen, COD and antibiotics under different circuit-operation modes: the closed circuit
operation mode (CW-MFC1) and the open circuit operation mode (CW-MFC2). Meanwhile, the microbial
communities of anode and cathode and their correlation with pollutants removal were also explored. The results
showed that the removal efficiencies of NH,*-N, TN, COD and ciprofloxacin hydrochloride (CIPH) and
sulfamethoxazole (SMX) in the closed circuit operation mode were significantly higher than those in the open
circuit operation mode (P<0.05), but the removal efficiency of NO;™-N in the closed circuit operation mode was
lower than that in the open circuit operation mode. The results of 16SrDNA sequencing showed that the anode in
CW-MFC had higher microbial richness and diversity in the closed circuit mode. At the same time, different
circuit operation mode of CW-MFC had slight effect on the microbial community structure on phylum level at
the anode and cathode, but had a significant effect'on the microbial community structure on the genus level.
Redundancy analysis showed that the removal rate of pollutants by CW-MFC increased with the increase of the
relative abundance of most bacteria genera at anodes and cathodes, but decreased only with the increase of the
relative abundance of Methylotenera at the anodes. The results indicated that, CW-MFC in the closed circuit
operation mode had better potential in the treatment of wastewater with high concentration of antibiotics.

Keywords  microbial fuel cell integrated with constructed wetland; N removal; antibiotics; microbial

community
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