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Construction of Sono-photocatalytic Membrane Reactor and Its Removal
Efficiency for Ciprofloxacin
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Abstract:  As antibiotic contamination in aquatic environments intensifies, it becomes crucial to
develop efficient and stable technologies for antibiotic removal. The sono-photocatalytic membrane
reactor (SPMR) was investigated to use Bi,MoOy/FeVO, core-shell nanomaterials as catalysts and
ultrafiltration membranes for separation, focusing on its effectiveness in removing ciprofloxacin (CIP) from
water. The degradation rate of CIP in the SPMR increased with hydraulic retention time (HRT) and
reached 94.56% when HRT was 60 min. The hollow fiber membrane effectively retained the catalyst,
ensuring stable catalyst concentration within the reactor. Hydroxyl radicals (- OH) and holes (h*) played a
key role in the degradation process. The SPMR exhibited excellent removal efficiency for CIP across
various real and synthetic water sources, with degradation rates consistently above 80%. This research

confirms the feasibility of sono-photocatalytic technology for CIP removal in different water bodies.
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NH,VO, 7£ 90 “C N #4454 30 min Z i o Kr 4
NH,VO, 7% K 22 127 I 8] Fe (NO,) - 9H,0 1% K &
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Fig.1 Schematic diagram of synthesis Bi,MoO,/FeVO,

heterojunction
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Fig.2 Schematic diagram of SPMR
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Fig.3 Sono-photocatalytic degradation curves of CIP in
the presence of FeVO,, Bi,M0oO, and Bi,M0oO/FeVO,

composites with different compositions
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Fig.4 Effect of catalyst dosage on sono-photocatalytic
degradation of CIP
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Fig.5 Effect of H,0, concentration on the degradation of

CIP
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Fig.6 Degradation of CIP in SPMR at different HRT
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Fig.7 Degradation effect of CIP in different systems
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Fig.9 Degradation mechanism of CIP in SPMR
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Tab.1 Actual water quality indicators

NH,-N/| TN/ | TP/ [UV,,/| TOC/

5
i H pH (mg-L™")|(mg-L™)|[(mg-L™")| em™ |(mg-L™)

A%k |7.32] 0.07 1.16 0.04 | 0.02| 1.01

V5K k(688 1.15 5.96 036 |039] 7.21

FHyTIK |7.21 0.16 1.48 0.14 | 0.12| 3.77

IR |6.74] 0.32 1.55 0.19 |0.15] 8.12
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Fig.10 Effect of different actual water substrates on CIP
degradation by SPMR
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