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Removal of antibiotics from water by bioelectrochemical system: A review
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Abstract; Antibiotics are widely used in various industries, but due to its refractory properties, antibiotic
sareenriched in water system and do harm to human health. Many researchers focus on the removal
performance of antibiotics in water systems. Bioelectrochemical system (BES) combined with organic
substrate biodegradation and electrical signals stimulation effectively accelerates the removal of all kinds of
antibiotics in wastewater. Based on previous studies, in this review, the removal performance of antibiotics
in BES are summarized. When BES are applied for antibiotic removal, the electroactive bacteria
composition and metabolic pathways of electroactive biofilm on electrode surface are expounded. The
factors which affecting the removal performance of antibiotics in BES are summarized. And the antibiotic
removal efficiency of BES coupled with traditional wastewater treatment technologies are analyzed. Finally,
this manuscript summarizes the advantages and disadvantages of BES in antibiotic removal.
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Fig. 1 Pathway of antibiotic entering water'*
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Fig.2 Commonly used BES device for antibiotic removal
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Table 1 The main microbial composition and abundance on

electrode surface during antibiotic degradation in BES

A FE RS FEMEY FE/ % 2730k
Azonexus 19. 94
A Comamonas 19. 41
HER [32]
Nitrososphaera 12.15
Chryseobacterium 8. 86
+ER Eubacterium spp 91. 8 [33]
Flavobacterium 20.8
Bk RS
Stenotrophomonas 12.8 [35]
At gEnk
Chryseobacterium 29.3
Geobacter 18. 71
Acinetobacter 15. 82
Sk fL g pk [34]
Lysinibacillus 3.22
Dysgonomonas 5. 36

Methylobacillus
Methylophilus
I¥K: g PG b [31]

Anaerolineaceae

Acinetobacter

Betaproteobacteria 77.3
it Jre P ST s Clostridia 10.9 [36]
Bacteroidia 3.3
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WS RS . 18 ] (Oxytetracycline, OTC) 1Y
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B— APOTC, i S8 A I K A0 IF 34 S iy A il 3-8 5%
PR d5 5 AR AR A i B PE R 20 il CO,
FH, O 855 —TiA A BES #E47 OTC A4k
fRIBIETE h, OTC BERCE WA, 70 7 S5/ i IR
T A Ry ALK 7 SR A AR B AR & AT B O'TC 1Y
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3 Z AT PIZRAR R ] Yy R SE R 5 3 gk
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CAP, fil§ 5 73 W e A Sy i ik, JE il g 268 v 1) 7 49)
(AMCL) , W5 Wik CAP FE 2 i Witk — 2
R AL AMCL . ft )7 AMCL, 12455 i 2 Ff
A P01 meta-cleavage 1R & 12 564k Ry Jo 7 /N4y
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(& 3) . Mo, 4~ SRR AL R AR R R B, 4- 24 Bk
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2.5 W8 BES AR ERHER
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GERTHLARATRL B TR S pH A L LIS PR Y R
JE B RSN A GV SR 2 e BES (19 5K
b PR HL RE R

HIBRAT R E T 2R PR E 5 r e A AP e
BRI AL Ak S 46 I — s 2% i ) PR 3R 6 25 b R i AR AR
YRR S ik R BB AT e e 1 DA M & B Al a5
S5 T ISP %) 3 BB ) — e 5 A0 2 0 B AR AR PR R
S M DL R A e M AN 26 2 X E T AN [ LA
MBI HUAE RBEAEREASE I . A BFFEXT L T Bkt
(CR) L R4 (Cu) A S i R BR (NF) 1R Ay B A s
BES % % % 3 (CAP) Y [ fift 85 00 . 45 2R BR , 32
mg/L CAP 7EIIRH LA T 12 h BI AT 58 4 Faf . i
Bl A R 0 R BRI 9 B ) B % 24 h 55 120 B0
XA S A A PR A, REXT RN R
(Ciprofloxacin, CIP) iy 22 B R 4 513k 97. 8% LA I,
SRIMAEAT S5 BES v iy T HU AR W BV LK

Fh il i 1 E (SDZ) e BE B 2 TG, B i 7K K
AR
F 2 BES R ERM R A X MEF RN RN
Table 2 Effect of electrode materials on

antibiotics degradation in BES

LK Yirb®E  WiRWRE/ KB LK 2%
B M (mgeL7D  WE O RK/% ik
Tk AR 32 24 h 100 [43]
MukZRC HAER 32 12 h 100 [43]
WKE AER 32 120h 100 [43]
A B 20 36 h 9.9  [30]
RH AER 50 72 h 100 [31]
fEEH URER 60 7d 78 [38]
W R 20 48 h 100 [41]
A 7S 50 5d 90 [25]

BUAERFEA RGN WG AE — o B EE 0 R
FMGUEDTEYE N EE K BES #9)5 it al . i,
FAIRS A 94k T 26 T8 1k R 3 1 A W i A
B & ARPUE RS A A BN, AR,
DAt s e (SD2) A A HUEY » 12 RS , R 4the
i e B KA 6 4 H RRZ29I4L 5 . BES REWE =
BB SDZ, 100 mg/L SDZ Al 7E 48 h W 58 4 2
BT, UAh A A A R AR T RS Y e A
A BTN T wow A R ]
LY e BES R4t AR 42 , BV AE s R
JERAR IR B s A S B B4 A B R S
Xof Sk L bk ( Cefazolin, CFZ) By it 52 PE T w0, A=
YIREAE B 2 () L R v, B AR SR B AT R 1%
TR P A L T B RL T 62 42 (%) 35 B 454 , DA T 2
mAEPIT Z M PR R R E IR N
CLERRRE & R G RENS RS Y R BR AR L B
W 3 v B o B R T R P A R A
HIFFEXT LT BES RGN A B SDZ A R i 5%
LR WIR 20 mg/L SDZ 78 R Ge gl s L Fr (3
h) 24 e R 3] 160 mg/L i, 338 — 25 4 s i) 44
JNEE 24 hE0 TR R R A R T
RIRPTA B B M R gt RE. 7E 2B SMX
AIBESE L B0 AE 2R B 43 il ol 0. 20,0, 39.0. 79
mmol/L B}, 2 TOC L FriE s k2 73% .53 %
330605, AN RRTA R AN T A5 S B RE
V20 B 22 Sk LA ) ml R R 7 BES AR
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7> 7E BES ™, AH RV B2 A B0 A4E 22 (60 mg/L) , OTC
(IR A T R T CTCH , T R AT F
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