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Preparation of PVDF@Mn(SA) ozone-catalyzed separation membranes
and efficient removal of tetracycline
PANG Xuewei', LI Lili*, ZHAO Huanxin'?, YU Huixin'?*, WU Dan'"*

(1. College of Environmental and Safety Engineering, Shenyang University of Chemical Technology,
Shenyang 110142, China; 2. Chaoyang Municipal Ecology and Environment Affairs Service Center,
Chaoyang 122000, China; 3. Shenyang Key Laboratory for Chemical Pollution Prevention and
Control, Shenyang 110142, China)

Abstract: To address the difficulty of efficiently removing tetracycline (TC) from water, in this study, a
single-atom Mn [ Mn(SA) ] catalyst was constructed from N-doped biochar derived from coffee grounds and
loaded onto a PVDF membrane to prepare an integrated ozone-catalyzed separator membrane [ PVDF@Mn
(SA)] for the treatment of TC in water. The experimental results showed that the removal rate of TC (20
mg/L) by PVDF@10%Mn(SA) membrane was close to 100% in 20 min under the operating pressure of
0.1 MPa and Oy flow rate of 0. 1 I./min, and the efficiency was much higher than the sum of the removal
rates of ozone-catalyzed oxidation (34. 1%) and membrane separation (12, 2%) alone, which showed
significant synergistic effect. The membrane showed only 5. 5% flux attenuation after 120 min of
continuous operation in humic acid ( HA) containing water samples, with excellent anti-pollution
performance. Mechanistic studies have shown that non-radical pathway (O, and electron transfer)
together with free radicals ( + OH and O; ) contributed to TC removal. The membrane still maintained
over 88% TC removal in tap/surface water, and had stable performance (*=>90% removal) after 5 cycles.
This study provides an efficient and low-cost catalytic membrane technology for antibiotic wastewater

treatment, which combines good potential for practical application.

Key words: PVDF catalytic separation membrane; ozonation; single atom Mnj; tetracycline



