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Research Progressesin Microbial Fuel Cellsfor Antibiotic Wastewater Treatment

YANG Zhen-zhen, ZHU Chang-xiong, Tian Yun-long, Li Hong-na
(Agricultural Clear Watershed Group, Institute of Environment and Sustainable Development in Agriculture, CAAS, Beijing 100081, China)
Abstract: Antibiotics are widely used in the fields of medical treatment, animal husbandry, as well as aquaculture. A
large amount of the parent antibiotics used are released into the environment through discharge via feces and urine,
posing potential risks to human health and ecosystems. It also brings the issues of antibiotic resistant bacteria (ARB)
and antibiotic resistance genes (ARGs). Antibiotic resistance has become the research focus in recent years.
Microbial fuel cells (MFCs), which utilize microorganisms on the anode to produce electricity through biomass and
simultaneously realize the purpose of wastewater treatment, has been widely studied these days. As a result, the aim
of this paper was to review the degradation efficiency and degradation pathways of antibiotics, as well as the
variation of microbial communities in MFCs. The effect and mechanism were also considered when MFCs was
coupled with other technologies. Finally, the latest research on the on-line monitoring of antibiotics by MFCs sensor
is also summarized. In total, the results indicated that MFCs showed a good removal effect on antibiotics. The
removal efficiency of antibiotics and resistance genes and the microbial community of anodes are different with the
reactor configuration, antibiotic types, as well as the initial concentrations and operation time. The coupling of MFCs
and constructed wetlands is beneficial to enhance the removal efficiency of antibiotics, providing a new direction for
the practical application of MFCs. As a biosensor, MFCs realizes the on-line monitoring of antibiotics content in
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wastewater by measuring the output voltage, but it is still in its infancy. However, it has been widely used in the

on-line monitoring of biochemical oxygen demand and heavy metals, which can provide a reference for the on-line

monitoring of antibiotics. Above all, MFCs can effectively remove antibiotics from wastewater, but the control of

ARGs still needs to be further studied. The long-term stable operation and practical application of MFCs are the

research focus in the future on the pollution control of antibiotic wastewaters. These conclusions will provide

theoretical basis for the effective treatment of the follow-up antibiotic wastewater.

K ey words: Microbial fuel cells; Wastewater; Antibiotics; Antibiotic resistance genes; Microbial communities
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WMHERELE, HF THAERMZH (Antibiotic
resistant bacteria, & F% ARB) FlHuA: 2 i 24 5 A
(Antibiotic resistance genes, fAiFK ARGs) fr=4EP),
B Pt A 2 i 24 5 D AT fe o o e B OBR ) B RR
(Vertical Gene Transfer, {&i#% VGT) Fl/KF-3E R
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) ARGs FPTAERMTF IR T 5%, FEL—
S HIT 7T R R 7K HF ARG B R0 7%

27 EATLAE ., MFCs 5 H e R &5t pid
R EBARITHIRIR, HXT MFCs % ARB Al
ARGs BB, ARG AT E—8, T
MFCs = GHiEReE% ARGs, I LEHES L. Yan
2SI\ MFCs B A BE(K ARB. ARGs i /1, [
N MFCs 23T PRAAAEDEAR M, 1A 5T
SRR PRAEDEAR A 2B ARB. ARGs. 7
4 MFCs St&G00r S AR, 7528 15
AR, PAEERNERE, £ R b
T ARGs M#Ak, iH MFCs 5H/E kR AR M
AR B RN = FLEEAT R B — P AR
2 XBRMA

RS K — B LR AR & MFCs S H i I )
Il &, CART R 7S B SR TEAN R MFCs L& R K
EHREERI Y, WA PRI FU A R TR B X M e R
IRER IR AL A% . MFCs (IR B EA, (1)
YERJEAL R, TETCIE T BT H M R Sk A A
W AT s (2) VBN E AR RS,
DA IR 5T 5 e (AR 460 MECs 1 A B 1 2%
IREE UM B A Al s, AT LA I 2 R e i)
A4k, filtn, BODP 2, 548> w4 Ao
P RO H R R R A B VAR Y R
B, BRI N OIAFAE B W AR, R R AR
TR, AR A S B AN FE
BN b A IR A, OA B S YRl i H
(7. H BT 9T 5 2 (0 & BOD 1 E 43 @ F 78 48 I,
BOD [\ 7E £k Wi i vh BOD (T & K EE R 2
P IER] 2.0~1280mg-L™", i N Al TE Ay 5~
1200min®" N, B L @A LR, Khan 07
FIH Powea JE BN T A8 K B BL21 RIX zntR . ribB
A oprF JER, % SN TR LRIIEE (Zn®) X%
FAFLE AR, FrigEi MFC A% S 1
KHJE (160, 183, 260. 292 Al 342mV) 5 Zn*" ¥k
B (435029 04 100, 200, 300 A1 400pmol- L") F£;
PR (R*=0.9777). Fi% Ak B B T A [k
Zo* (R K, S RRW], Zo® W IR I T
20~100pumol-L™", 1y FLATAFHI ) MFC 444k 4 5
FEER TR M B 85 R AH 2 s FER AL RS R ST
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KT/ Android N HFER, AT LSS F R AL A
Zn2 R,

PUAE Z75 YL B0 B AN T 36 S i 5 R B b i A R
MR 5, Rk, SR SRS M 2R 85 i i A 3R
FEw HE L, R PUAE BRI T IEA B RO
W, ABZJTERRER, HAESEA Y, 4k,
HF MFCs [IE YR IR as ISR o . 5 TR A
FRAR BESEA 5, R 5 7K K 5 B3 S W ) 6 F v
HARKEIH DT, Kim 0% ki 7 F H
MFCs FIAEP I RS0, 135K 1t DAk 46 i &
45, W RIESE Pb? . CuP TENIIE B, 2
Hil R =42, IERH T MFCs H T4 &40
WREME. MR, kT — RIS MAERIES, B
FEAN PRI SRR A R O] B ] U 04,
DAAR A I B (0 R . Yi &P % T RIF MFCs
WS INASE] 5 Gt A o B A% IR A8 R R ) 52 ),
R T H AR =N . 45 KW, MFCs 4
P S 1) B A I I 2% A B 15 0 e S 1 AR [T T A
o B4k k. TC AIE &8 1B AR IE 2 5N
100Q. 330Q 1 680Q, iXFh 7 B2 i T A F
BN BRI R R AF A B 22 . Rk, MFCs
A ) I AR L5 Yt b B BEL AT AL
Zeng 2T T M MFCs My T — R 8o, UK
EEFEIWE (Levofloxacin, A LEV) f&E#%, itk
H1% MFCs LA FePOs 4K FRAR B4 4511 PUC 1EH
MM AL, TR COD WEF (20mmol-L ™),
AR Ty A 0 B S O 0.1~ 1000pg L HY
LEV, JfH LEV #KE AN 0.1~100ug L™ FITEHE K
EUHRBIFMLERER. LEV fEX—IREVEHE R,
B3 MFCs % LEV FI7EZR I BA £ A mRa 1,
HCmi LI AL A% 10min. Catal 2OV ok Ky 2 2
MFCs [FIBEATERE, BAEF=HL, THREE ., iR
FIEEC R, SR R 5 2% 1 TR 22 el A o =
WEFR W, MBI HE R H 20ug L #HE
100pg-L " I, Xif 8% MFCs (30 2 1 9.8%2k P4
I 38.6%, fEMIEFEF, HiEE MFCs [ D)2 % B2
S BRI FII BRAR,  IX Ul BB B B 87 2= X7 MFCs
R4 s MFCs MEREE R —3. 458%
Y, T RIETEAEYBE) MECs 7] T K PR R
RN . A L E MFCs A% IS I 5T
Fiaz—, EETFHAET AN A, flniEh
RN T S B YRS . BRI — AN R

BT R JE — 95 JEL AR AN W R b AR R O B, T
TE 256 = AT 2 O 812 W 75 B AR R B ]
Btk FIHSIAEREATIRIT 2 REN MR . FXhx
— "], Schneider %5 H TR ZE MFCs [A]
BT 10 FPANE ) B- N IR S B A b AT 25 8kl
W, ERE S MFC S ST LR R, AT
1E 2~4h WIRTFAFRPIA R ZABPELS R %5
13 FH A ENRI L B4 AR MFCs O R Al 8 B 14 17 %
RIZHE . R FX — 777207 LB S b A ) 1 b A5
FEMPAERIMATIRIT, WAL ERGUERMSH,
WINgsr, WaE—efRE AR TRE ARGs itk
Tﬁ[l%]o

HATXT MFCs fE &A1 R it 5 b,
LI M G R D . KE 0 SOk R IESE T
MFCs b F1& 3486 & R KW 7o a5, el
FERRARGE MY . $R A B R U DA R 5 R 7K
BEHEAT W% . FIF MFCs 4% a3 b (414
FUHTIELR IS M BLAE T 3 0F, REBATEZM
WFRARE
3 LB RARREE

MFCs ¥ REEMHA S B Sk,
&P IR B AU 175 P R R . AR gEIA
T MFCs fEHIAERERTTHN R AN, LA
K MFCs %f ARB. ARGs ZRRCRFM. 155,
H#l MFCs X9 R ML BRIE THRRMERE,
MFCs H5HBHAMEERS T A RN EBRSRE
SNt H R — RN . (B AT AT S =
B, BT Z N N TRHIRE K, 76 S2hrE K
g TR AR TREBITMMAAZ, &
MFC KHAZ 17 RS e M2 MFCs N oG Xt T
MFCs [ SEBR R 7 B4 R R BLAS 1R, X638
PIBELEIRE N BEAMETE MFCs B8 75 B % H bl gk 4T
oo, BB SR 0 SR Y o AR R = T MFCs
vERe, ERTRHBEZEM, Fit, HERZREE
(7 e 79 LA B FEAROR Jet DA S MIFCs 1 SEE B B FH

HR, BESR MFCs ZBRPUERZCRAH, HX)
T ARGs HIEBRIIFESIN . WETFEF ARGs (1)
25 1) 3 A2 R A A T — A I R PR MR
AR AFSTA RN EAER U A RS R
BB TR BGE Y AR ELAE I E S 5E ARGs [
TR, XHEBTEEAERH MFCs AbFHTA: KR K b
PARIFSE: SAEMIE N ARGs 15 32, %I ARGs 1%
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