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WIS S H R, 3T AR B F 320k GRS R ) X 1 3 2 7K MIFCs 7™ B 1% 18 T2 PH A 34
YRR ZER R A RERE T, Yot SRR BRAE S I A2 KR, B R RO RUR .
DR LSBT 5340 2 e F B A f 7 324K R FAL B 4R 7E 500 Q 1 A v BRI B2 AT W 2 T, Hof
MEE . FECRCE., RZEAN N 802 mV., (33+1.6)%. 697 mW-m2, AL A= ¥) 16S rRNA % Kl ¢ 43 ¥r %
W, K R T TR M SR IR K AR A A L it PR A0 TR R, R . EUSORD I B R S MIFCs BH AR A= ) A1
AR X2 BE 43 5k 64.3% . 63.6% F1 75.51%, 435 Lentimicrobium . Synergistaceae. Sphaerochaeta. Anaerolineaceae .
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A IR EE b Y 7 B LI 22 T % i (chemical oxygen demand, COD) %, Z )5, 5 NREZRE
7R SR A T T e T — S Y AR B

F T 3 7K A A P TR R Lt A A B ) 3RS R 1 (), 5 3 AR PR A2 A L T R SR
FEEAPERERZ MR R, S T A S SRR K MFCs RS DR BB A TR EXEE. N
I, ARSNGB X G AR Rk F b B A ) F A2 AR P L R R T T RS, DL AR P
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1.1 EREKRE
MESE IR K H B 8RS B F SR, S BHAR IS 4 IR 4803tk H 7K (anaerobic reactor effluent, ARE),
{RAETE 4 °C VKA, HoK B QN F . pH K 7.34+0.25, DO H (0.65+0.03) mg-L™', COD 4 (1 600+
80)mg-L™', 7Kili R (25+1.25) °C, #LJE (LA NaClit) hy (14.7+0.74) gL', HFHH (26.8+1.34) mS-cm ',
Hor DO B % B (dissolved oxygen, DO), pH BIERHK (purple heart, pH). SZ56 A F H A5 1
AT, LI K M4l K (FL B 18.2 MQ-cm),
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LRI 5 22 S B s B s e IS ) RN AR R, AR /D ESE 3 AN I, Hh I aR s BUAH IR R (FH 22
ANHE 5%) S FFBEnt ], NN RGER SRS . A LR R S A s 17, SFATR I, dnJeks
GRULHT, SCHR BT (25+1) °C FiiAT.

S Ay B AR E AL . BB . SRR AR A 32K, U B 3 AN SR R K A W ek Rl
o BRI ARSI O 200 mLomin ', XN BEACHREE T BIAE NS AR AR EE BRI IR, AR
FEA BRI PR 3 o o R B RN AR A VR B O 0.1 mol L™, BFIAR L 52 AR Wk B2 AN J2 S 4 PR )
[N

AN TR AR L F B2 (s AT, R R AR AR I HR S, SRS BT H b Pk R A T I R PR A L A
AT A, A BRI AR Gt m R K R AR, BRI Z AN LA AR Ao AR o H AR £ 2K R=500 Q,
SR I AR BT L S R B A A R F A2 AR I 2 R FR b Y 7 FLPE R . COD Y S BR
B RETE 0 AT
1.4 SRBREMNFZHEE

i3 OMEGA Soil DNA i &, IR A= YA i vh 4= %) DNA. T8 A0 514 16S rRNA
A 5'-ACTCCTACGGGAGGCAGCAG-3'#1 5'-GGACTACHVGGGTWTCTAAT-3'(338F #1 806R),
X4 B DNA #£47 PCR 9738 8 e A7 )3 91 2 B0OR S B 454 73 25 B f7 OTU (operational taxonomic units,
OTU)(HH A BB N 97%). e it &= ¥ R 55 1 iS85 A= & (B, i) 424t

2 FER51S
21 A EIBEFZRX MFCs 2 M 8ERY 220
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’fkj’jﬁﬁiﬁj( S ﬂ%{jiﬁ%}o electron acceptors
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FIRIN T KRR . BRI f 32 A, A T DRk e Tt B R D) 3% B 317.5 mW m ™2,
AT RE T HEAKOK BT 25 5 B SCH T R B IR T AR SE . MIYAHARA 2600 & B, Bl 5 FH A% 7 NaCl
MYV, MFCs e Kk Hh D88 & 7O 4 45 . Ud B s 36 w8 Wk B2 M52 R K MFCs & — s R SR Y
R
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Fig. 3 Power density and polarization curve of MFCs with different cathode electron acceptors
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the coulombic efficiencies of different electron acceptors
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o X R E LB MFCs IR A MR BRI AR 09 PR ZE I o EORTUAE Y £ E
BHA2ZRP ) BRELAN . R AP AN A< 1Y Shannon #84% . Simpson F8 £ Ace FEH L £ T 1t
T R B 11 BE AR A= 0 R Ak 2B ) 2 PR v T R RN A B

#1  PAREMERNHEY S S
Table 1 Microbial diversity of anode biofilm

RS Fr A

Shannont§ %X Simpsonf&%{ OTU/M Acetg 5L Chaot8%%
Bl 3.75 0.072 0 355 396 406 0.988
b AR P 4.53 0.003 1 483 525 535 0.998
AR 4.41 0.005 4 471 484 483 0.990
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Fig. 5 Anodic biofilm dilution curve and Shannon index curve of MFCs with different cathode electron acceptors
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82% . ERFAL BT B (5] 6(a)) g 80% . B BA B AR X 42 (1%] 6(b)) N 69%. X W] AE J& MFCs i
WL RN R — N R R JRBEDE 1] . SOUFF AT RN AR TR TR 112 DR AR R I I DL S5 V& ), 20 i) o A
FRBR AR SORI B R B MIFCs BH A S2E 0 DA RE 1 64.3% . 63.6% Fi1 75.51%, 33Xt 1 B T IR 48Uk T T
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7 H e RO,
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Fig. 6 Microbial community structure in anode biofilm with different electron acceptors at phylum level
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Fig. 7 Microbial community structure in anode biofilm with different electron acceptors at genes level
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Electricity generation and microbial community analysis of different cathodic
electron acceptors in MFC treating mustard tuber wastewater
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Abstract In order to explore the relationship between the electrical properties of different electron acceptors
and the anodic microbial community, three electron acceptors (potassium ferricyanide, aerated cathode,
potassium persulfate) were experimentally studied. The microbial fuel cells (MFCs) of double-chamber mustard
wastewater were constructed to achieve the dual purpose of sewage treatment and energy recovery. Effects of
different electron acceptors (potassium ferricyanide, aerated cathode and potassium persulfate) on their
electricity production performance and anode microbial community in mustard tuber wastewater were
investigated. Results show that when potassium persulfate was used as the cathode electron acceptor, electricity
production performance, such as the battery output voltage, coulombic efficiency and power density, was better
than the other two common cathode electron acceptors (potassium ferricyanide and oxygen). Under the
intermittent operation conditions with 500 Q external resistors, the output voltage, coulombic efficiency, and
power density were 802 mV, (33£1.6)% and 697 mW-m >, respectively. The 16S rRNA gene sequencing
analysis of the anode organism showed that the hydrolysis fermentation bacteria were the anode core bacteria of
MFC treating mustard tuber wastewater, which accounted for 64.3%, 63.6%and 75.51% in the microbial flora of
potassium ferricyanide, oxygen and potassium persulfate MFCs, respectively, and included Lentimicrobium,
Synergistaceae, Sphaerochaeta, Anaerolineaceae, Draconibacteriacea. MFCs with different cathode electron
acceptors had similar core bacteria of anode microflora, but had different abundance. The electron acceptor
(potassium persulfate) with large potential difference caused higher diversity and richness of microbial
community, and had better performance on electricity generation and pollutant removal than other electron acceptors.

Keywords microbial fuel cell; mustard tuber wastewater; electron acceptor; 16S rRNA microbial analysis
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