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2 I 78 A B 5 1 1 R (B4R N 2—4 mm), [F]B 58
10 em. KNS em 4 Bk E G th 5 B TR 7
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Tk Bl LR R T B A A A . FH AR RD BH B AH PR
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R T OISR A, TR AL s N A ] g T
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53 AP 25 (Reed) T i (Lythrum salicaria)
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Fig. 1 Schematic diagram of CW-MFC device (S1, S2, S3, and
S4 represent the sampling ports)
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Fig. 2 Voltage variation of CW-MFC systems
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A—3, BIRT A, AT G S B YR s R A 2
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W] UL, R A SR A5 K COD 2 e O o 35 PR #¢
m, F HX3HAFEYFICW-MFCH A &R G5

IR 4 RR or A HUAD B JE B S TR AR W A D
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NPT AE P L, TR EMFC RN AT 7E — E F2
JE _F s N T3 A WL 2 ek 2

i 4bfrow, W4 #E, CM-R. CM-LAICM-
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Fig. 3 Polarization curve and power density curve of CW-MFC
systems
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Fig. 4 Removal efficiencies of pollutions
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AlphaZ ST ACKHA 16S RNAGE
Ve BN T, 8T T S EYICW-MFCHI & R G R
B Bl BH AR 3 P i ) sk A P B T S5 A AR AL . BT
Chao 1 FEF+%. ACEF EEH%. Shannon%
FEVE R B0R 78 55 FE 48 BOR AL B4 R G0 PH A X 5
R A ZAEENEREEE . W 1R,
Chaol 54 5 ACEFR 2 n] RALFU AN F 5 1, &5
A Chaol#85/r T1699.29—1902.40, ACEF& 5/ T
1706.81—1889.82, I # #ff £ I CM-C>CM-L>CM-
RIJHFFAE. Shannon¥g £ n] i B 2R 48 HH sl A= W) V%
ERZFEYE . & FE P ShannonfE £ 1E4.50—
6.00, HE M NCM-C>CM-L>CM-R. DL 45 51%E
BH: FPfE 26 A BEHICW-MFCHE & RS PH IS
BESZ SR, TSR, PR,

IRIB K TR E B R 57 B 7abATT/E N
Iy ETE, ACW-MFC £ %t P AN [FRE U 15 R
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Fig. 5 Plant growth trend
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Fig. 6 MDA concentrations of different plants

x1 TEHEH CW-MFCRGHEIE LSS

Tab. 1 Microbial community diversity analysis of CW-MFC
systems with different plants

FE Chaol ACE Shannon  Coverage (%)
CM-R  1699.29 1706.81 4.50 98.84
CM-L 1828.03 1795.80 5.88 98.69
CM-C 1902.40 1889.82 6.00 99.10

HRAET 1K EAERL, 2T B 1] (Proteobac-
teria). %% B | J(Chloroflexi). UL & [ (Bacteroi-
detes). JNZLFA[ J(Actinobacteria). V¥ %% # | J(Plan-
ctomycetes) 1 JEBE [ [ ] (Frimicute) %5 /&3 N CW-
MFCH#i & RGN FEENHBFE . FECM-RH,
TR ], SR B 1] SRR B T A2 0 =i ],
Forp AR TR 1 1AH O = B2 i, 15 $1149.9%, R S [
55 HOUFT TR T TR 3 B 43 38 £109.9% 12 19.9%, —Ff
W12 FiEF]78.8%. #R1M, fECM-LAICM-CH1, 4%
TR SR VA8 TR = A A B ],
A BE T AR BT TN, 4390 o 4 e s 4
) 36.35%K132.61%. FECM-LH, 4725 B [ ] FIVF 55
I 143 5 3 B0 40 S E127.35%5016.08%, P 5
AT 12 0 5 340 2 50169.78%; fECM-CHy,
SRS T TRNEEBE 1100 o 204018 S 20128, 11%
M5.08%, W 52T 1712 A 7 240 5 A 20
65.8%. HIMLAT UL, FAE 7 2 FICW-MFC R 4 1148
TRV T TRRURT B8 1 AR = B 2 v 1 A R A A 4
&, HARETTEIMCM-R>CM-L>CM-C, I H
T2 ILCM-R>CM-C>CM-L. O F it 38y,
AT B 110 R i) 2B 5 B il 5 2 0
YEFH, 2 B0 A1 F e PR i 3 J8 T8 T 16
115 AT T I E P AL RE S 7R Al B, Re s AR 2%
Flg R, £ B COD AR IIRE, [FIA t B AT i
FERBERIER o DRIk, PR =5 ICW-MFCHA & &
G FEELIEEITSUMHEITAETRES R
UF IR RR A

JE K- I A A T A R B AR X FE A ] 7o
Fi7R, CM-CHICM-LTE J& 7K~ A= P ke 1 25 AH AR,
MCM-RZ R &% . CM-RIHT =ML H B NA
BN JE (Acinetobacter)~ AT B J& (Flavobacterium)
FARAF M RAA 48 B (unclassified Anaerolineaceae),
AN 5 oN21.10% - 14.37%H15.58%; CM-L
FICM-CI1 /T = 35 0 & 35 v o o 28 1 IR A8 4 1
Bl HAT 1R JE (Geobacter) FIAR 73 I 4825 1# [ ] (un-
classified Chloroflexi), CM-L A AH % = & 43 5l
18.73%- 7.64%7F14.80%, i CM-C = AH % =F & 43 5l
H16.94%. 6.09%H17.33%. iR&EHEE, B ER
R T AT R R EAE R E K. —
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Fig. 7 Taxonomic classification of bacterial 16S rRNA gene reads

HERE . HUT B 23N A R Y CW-MFCH 1) 25
)&, I 2 HCM-L>CM-C>CM-RIFHHE. OF
TR 926 B 22 MR 878 i — s T8 £ oA 20
W, AR B RI6 e /. FiiE T JE S ReA 2L
W4 hnCW-MFCRH A AT B J8 =F B2, 4k $2 7= F,
PERE, 1X 5 AT BT 43 2 (1) 7 s PR RE 2 — B0 .
TE AL MR e B & (Nitrospira)lE N —F s A 41 B gE i
MV AH IR SR E A N I IR £, HAH XS 3= BEAECM-L A
CM-CH Ik F3.13%F12.22%, £XH A RS
FRIAL A A 20 1

Zi b, TE3MAFEYICW-MFCH & RS0, 7
FEW RN EDRE AN T RAE
ZE SR, MR 3 AT R AR AR BH AR R B S R A
-1 8 S A AL T B (AN B 1 B A A B 8 ) I
SERAE K, BEMEENH] -N TN Z R

MEIhEE 574 9B AN 3 A A [F AR A
CW-MFC & Gt IR i = V& D se, FIHFAPRO-
TAXEHE FEVERE T CW-MFCHA & 2 48 BH AR 40 56 1)
e, fill 4720 DyRefedl . WK 8P R, CM-REE &
Z AN ThRE 3 E N 1bBE S 7% (Chemohetero-
trophy). U fLHE R 77 (Aerobic chemoheterotro-
phy). 1% 4 84 (Animal parasites or sym-
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THREE EMERGENT AQUATIC PLANTS ON NITROGEN REMOVAL
AND ELECTRICITY GENERATION PERFORMANCE
OF CW-MFC COUPLING SYSTEM

XU Dan', HUANG Ming-Yi', HAN Hu-Wei', OUYANG Yan-Rong', GUO Ya-Dan',
XIAO En-Rong’ and WU Zhen-Bin’

(1. School of Water Resources and Environmental Engineering, East China Institute of Technology, Nanchang 330013, China;
2. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology,
Chinese Academy of Sciences, Wuhan 430072, China)

Abstract: To explore the effects and mechanisms of different wetland plants on nitrogen removal and electricity genera-
tion performance of CW-MFC coupling system, three groups of CW-MFC pilot systems were constructed with reed,
Lythrum salicaria, and Canna indica, which were recorded as CM-R, CM-L, and CM-C, respectively. The results re-
vealed that: 1) the output voltage and power density of CW-MFC coupling system were CM-L>CM-C>CM-R; 2) the
NH, -N and TN removal rates of CM-R coupling system [(76.8£9.9)%; (54.2+8.2)%] were higher than that of CM-L
system [(61.2+8.0)%; (43.1+£6.5)%], which were higher than that of CM-C system [(58.949.5)%; (42.0+9.8)%],
P<0.01; 3) the overall growth rate of plants was CM-R> CM-C>CM-L, and the MDA content was the highest in the
leaves of Lythrum salicaria (CM-L), indicating that the degree of its damage may be higher; 4) Geobacter, as a typical
electrogenesis genus, had a high abundance (4.45% to 7.64%) in all three coupling systems, and its abundance was con-
sistent with the change trend of output voltage and power density, whereas the relative abundance of Acinetobacter and
Flavobacterium in CM-R was 21.10% and 14.37%, significantly higher than that of the other two systems (CM-L:
0.33% and 0.10%; CM-C: 0.75% and 0.07%), which was the most dominant genus of denitrification bacteria in CM-R;
5) combined with the FACOPTAX predictions, a total of 47 functional groups including chemoheterotrophy, aerobic
chemoheterotrophy, iron respiration, nitrate reduction and nitrogen respiration were detected, and the results also
showed that the functional groups of the CM-R were quite different from the other two systems, among which the func-
tional groups of chemoheterotrophy and aerobic chemoheterotrophy accounted for a relatively high proportion in CM-
R. The results will help to strengthen plant understanding of the effects of electrogenesis and denitrification perfor-
mance on the CW-MFC coupling system.

Key words: Plant; Constructed wetland; Microbial fuel cell; Nitrogen removal; Electricity generation
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