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Fig. 1 Structure diagram of downflow unplanted CW-MFC system, and the surface size of cathode and anode
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Fig. 2 Voltage, anode and cathode potential, power density curve and polarization curve of S.G. and S.S.
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#1 5HMEIRE CW-MFC £ 4 B aE L AL
Table 1 Compared with other reported CW-MFC on the power generation performance
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Fig.4 Cyclic voltammetry curve and linear sweep voltammetry curve of S.G. and S.S.
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Fig. 6 Nyquist plot of electrochemical impedance of S.G. and S.S.
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B LA &R B34 2 0 2 W AR by R B A 95 T 5 A 1 N B4 IR T YE BN R BF SR A R L [ o R
S.G.AN S.S. P BT FB AT A AF AR AR R Y, e L B e IR A — 4, S Al Jt 3 M 1 722 k3w
RE 5 A A B B I A ¢ . 28 L RTIR, L RRENAE b B8 B ik IR AT B T 7E BHAR LR BT 8 L 1
PEA Y BRITFAE A%, RO SC sy o TR e D 8B BE i 1y, O A7 Bl /K AR COD 1 255k

2.3 AR R INEE TN

HTIEW S.S. RGN Kk HMEREE T S.G., Xt S.GAI S.S.BHAR Hh (4 32k W B VR AT T 45 R AT I
FAPROTAX HJfe il . S.G. M S.S.AYHT 4 FALF 19w X MFC RGEh EZERNG AW, J& T
e G2 IR A8 A6 2% T SC B TT ), SLGURY T 4 B TT B AR X T B 2 RSk 91.6% . HiH Firmicutes
(42.0%). Proteobacteria (36.0%). Bacteroidota (12.3%) Fl Desulfobacterota (1.3%) 24 i%. ; S.S.HY AT 4 Fp
PLBTT A XS =E BE 2 B 95.3%, HitH Firmicutes (27.9%). Proteobacteria (38.6%). Bacteroidota
(24.2%) F1 Desulfobacterota (4.6%) 4 1% (1K1 7(a))-

T ACE il Chao #5441 alpha ZHEVE T 45 R W3 2. M T SS.EHA R mayk v, B8Ot
YR 2R AR . 7E B K B (K 7(b)), 5 S.GAEL, 7E S.S.H WAL E] Clostridium sensu_stricto 1
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J&) Fll Lactococcus(FLERTE J& ) MIXTE BE AT+ o Clostridium_sensu_stricto_1 F1 Proteiniphilum F % J2: 11
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Electrochemical properties and microbial community structure of constructed
wetland microbial fuel cell under different matrix carbon source
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Abstract For revealing the electricity generation and other characteristics of downflow constructed wetland
microbial fuel cell(CW-MFC), it is needed to identify the electricity generation voltage, output power density,
electrochemical performance, microbial community structure and FAPROTAX prediction result of downflow
CW-MFC. In this study, the electrochemical properties and microbial community structure of downflow CW-
MFC under the matrix carbon source of glucose(S.G.) and sodium acetate(S.S.) were compared. The results
indicates that the electricity generation voltage of S.S. could reach 483 mV, and the maximum power density
was 48.14 mW-m ™, which was higher than S.G.(42.61 mW-m?). The COD removal rate of S.S. was 5% higher
than that of S.G.(70.1%). Electrochemical performance indicates that the S.S. had a faster electron transferability
compared with S:G. The charge transfer resistance of S.S.(45.2 Q) was lower than that of S.G.(197 Q).
Compared. with. S.G. based CW-MFC, a decreased abundance of Clostridium_sensu_stricto I and Pseu-
domonas, and-accompanied by an increase of Acinetobacter, Acetobacteroides, Lactococcus and Geobacter
occurred in the S.S. based CW-MFC. The relative abundance of bacteria associated with electricity generation in
S.S. was higher than that in S.G., which was found by the results of FAPROTAX prediction. The potential of
sodium acetate as matrix carbon source for CW-MFC was confirmed. At the same time, this study can provide a
reference for the follow-up research on the electricity generation and polluted water treatment by this designed
downflow CW-MFC system.

Keywords downflow; constructed wetland microbial fuel cell; electrochemical performance; microbial

community
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