hE ISR 2025,45(3): 1260~1271 China Environmental Science

e BRI DR E SR 2 MDA AL R AP IR [J]. e EEREEREE, 2025,45(3):1260-1271.
Hou J, Xu X, Yang J L, et al. In situ removal of tetracycline from water by metal polyphenol-modified photocatalytic membrane [J]. China Environmental
Science, 2025,45(3):1260-1271.

ERZMUIEEUREAERRK P EIRE

R DR BRI (IR B TR B 210098)

T WL A AU T i, LA R 2 (PVDF) B HEJEE, 45 T 428 2 itk TiOs J6fi Ak BE((TA-Fe**)/TiO,-PVDF), 45 1 T — & FU LAk
it % R G5 LA K P U 3R 32 SR SEM. EDS. XRD. FTIR R SOOI S5 R AT T R AE, R AE 45 FIIE W] T (TA-Fe™ Y/ TiO, B
TR, EL S T 53 /K Mtk 8 385 08 3 DU P 3% 11 O 0 2R B AR UEAT B AR 1 e W T, /0 AR 70 fk (SOmgyL) 1 — B R 4 (PMIS), B JBE F. - SkPa, FIT WL )6 Ot B3Rt 35
250mW/em>JEATHEFE 1h 1, DU BR 22 BB AR A ARTE 80%, PUFE 3T 1) B 7.34g/h /Kl B JRA PVDF AL F B 6%, 38 A Pk F 59 it 4 £k, 3%
ARSI R LS T R AR AT WL (K 55 5 i, T W5 PR R SRR B A EPR 489% T (TA-Fe®)/TiO,-PVDF I BEAR PUFF 25 (HLEE, & BUG AL 5
PMS AL B R ZE M 100 by O AT SO, 1 BLE MEM Rl FEI I B th 2L AIEE A iR R AR IR .

XER: 2EEW: BB, AR PMS: RkIBR R

FESES: X703.1 XHkFRIRED: A MEHS: 1000-6923(2025)03-1260-12

In situ removal of tetracycline from water by metal polyphenol-modified photocatalytic membrane. HOU Jun, XU Xiao',
YANG Jia-lin, ZHAO Xiao, YANG Zi-jun” (College of Environment, Hohai University, Nanjing 210098, China). China Environmental
Science, 2025,45(3): 1260~1271

Abstract: A metal polyphenol-modified TiO, photocatalytic membrane ((TA-Fe**)/TiO,-PVDF) was prepared by a layer-by-layer
self-assembly method using polyvinylidene difluoride (PVDF) membranes as the substrate, and an in situ photocatalytic membrane
filtration system was constructed to degrade tetracycline in water. The structures of the photocatalytic membranes were characterized
by SEM, EDS, XRD, FTIR and contact angle meter, and all the characterization results proved the successful coating of
((TA-F&*")/TiO,-PVDF) and the enhanced hydrophilicity of the membrane surfaces; and tetracycline as a representative of the
antibiotics was selected for the study of the degradation performance, which was achieved at a low dosage (50mg/L) of
peroxydisulfate (PMS), a transmembrane pressure of 5 kPa, and an in situ photocatalytic membrane filtration system to degrade
tetracycline in water. 250 mW/cm®visible light intensity, the tetracycline degradation rate was always maintained at 80% during 1h
operation, the average removal rate of tetracycline was 7.34g/h, and the water flux only decreased by 6% compared with that of the
original PVDF membranes, which is suitable for neutral and weakly acidic conditions, and basically unaffected by common ions in
the water column and natural organic matter; finally, the mechanism of tetracycline degradation by (TA-Fe’")/TiO,-PVDF
membranes was investigated by active species capture assay and EPR, and it was found that photocatalysis synergistically with PMS
oxidation produced '0,, h+, O,  and SO, as the main active species, and degraded tetracycline by both the free radical and non-free
radical pathways.

Key words: metal polyphenols; catalytic membrane; in situ photocatalysis; permonosulfate; efficient instantaneous degradation
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