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Effects of ozone in the removal of antibiotics, antibiotic resistant bacteria (ARB) and antibiotic resistance genes
(ARGs) in secondary effluent by Ozone Cathode Microbial Fuel Cell (O-MFC)
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In this study, we focus on the ozone cathode microbial fuel cell (O-MFC). Previous research showed that the
removal performance of intracellular and extracellular antibiotics resistance genes (ARGs) better than antibiotics
resistance bacteria (ARB) in microbial fuel cell (MFC). On the other side, the removal rate of ARB is higher than
intracellular ARGs in ozone treatment. Therefore, the purpose of this study is to clarify the effect of ozone on the
removal of antibiotics, ARB, and ARGs in O-MFC.
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Fig. 2 Structure of single chamber Ozone-cathode
microbial fuel cell (O-MFC).
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Table 1 Target antibiotics in an actual WWTP effluent (Miao et al., 2021).

Target antibiotics Concentration (ng/L)

Target ARGs Reference

Sulfamethoxazole 209+179
Tetracycline 359+38
Aminopenicillin 191+99

sull, sulll (Oberoi et al.,2019)

tetA (Ng, L.K et al.,2001)

ampC (Noor.AJ et al.,2014)
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Fig. 3 Voltage Output performance of MFC & O-MFC.
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Fig. 4 The concentration of 16SrRNA gene in
influent and effluent of MFC & O-MFC.

TOC_O-MFC TOC-MFC SMX_O-MFC
—e— SMX-MFC TC O-MFC —&—TC_MFC

—_~

—_—
(=3
(=)

D
S
Antibiotics Removal Efficiency

100

Nel

W
x
(=]

o
(=]
IS
(=)
(%)

o
Wi

TOC Removal Efficiency (%
(3]
S

RN R

TR P
A

SRRIRRRNRRINNRNIRIRRNINN s
B ]

B

|
A
0
Z8
A\
A\
N
ZN
A\
A

AN
o A )

O

e}
(=]
(=]

._.
(&}
w
~

Time(da}sl)

N
~

Fig. 5 TOC, target antibiotics removal
performance of MFC & O-MFC.
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Fig. 6 The log removal rate of AMP-resistant
E. coli.
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