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Degradation of Norfloxacin in aqueous solution by peroxymonosulfate
activated with CuFe,O, nanoparticles
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(State Key Laboratory of Pollution Control and Resource Reuse( Tongji University) , Shanghai 200092, China)

Abstract: To study the efficient method for removal of the trace organic pollutants in water by peroxymonosulfate
(PMS) based advanced oxidation processes, CuFe, O, nanoparticles were prepared by sol-gel method and used as
heterogeneous catalyst in the CuFe, O,/PMS system for the degradation of norfloxacin ( NFX ). The CuFe,O,
nanoparticles were characterized by X-ray diffraction ( XRD ), Transmission Electron Microscopy ( TEM ) and
Brunner-Emmet-Teller (BET ). Several significant factors affecting the catalytic properties in the CuFe, O,/PMS
system such as calcination temperature, CuFe,O, dosage, PMS concentration and initial pH were investigated, and
the reusability and stability of CuFe,O,nanoparticles were tested as well. Besides, the degradation mechanism of NFX
in the CuFe,0,/PMS heterogeneous system was studied. The results showed that the best calcination temperature was
400 °C ,and in that temperature, better crystalline, larger surface area, higher catalytic activity could be obtained.
The optimum of reaction conditions for the removal of NFX in CuFe, O,/PMS system was 0.1 g/L CuFe, O,,

0.5 mmol/L PMS and initial pH 9.5, under such conditions, NFX removal rate can reach 99% in 30 mins. CuFe,0,

could effectively activate PMS to generate

-OH and SO, - , and SO,"

- was the main active species.
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NFX ¥ & % Waters 28 7 ) ACQUITY UPLC
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BUMEO W RS W, ol 14 ¢ 86, Wik K
0.5 mL/min, #F 1& & 35 °C, % H £ 4 A WG
(UV=Vis) Kl &% , K K 4 273 nm. 35 0 A 428
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() KSCN 8, 7. BIVHF I 2T €6 15 T 480 A A 2 L 46 T
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Fig.1 XRD patterns of Cu-Fe catalysts calcined at different

temperatures
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2.400 C B, BPEHY LR TH RS 300 °C IHZE, L
AR L4223 B2 300 C IR 1.9 7750 1.5 %,
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Tab.1  Effect of synthesis temperature on surface area of catalysts

Z 5, BET
R — ARV PR/
N R/
R/ C (em® - g™ nm
(m® - g™")
200 83.251 21.249 0.135 30 3.840
300 74.349 20.373 0.124 60 3.845
400 73.142 38.237 0.239 70 5.598
500 22.619 11.734 0.089 75 2.229
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Fig.3 Effect of synthesis temperature on catalyst activity
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Fig.4 Catalytic properties of CuFe,0, in different systems
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Fig.6 Catalytic properties of CuFe,0, in several rounds
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Fig.7 Metal ions leaching of different reactive system
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PMS R BERC I, 77 A 1 Bl B AH B ) & AR K, A
AR5 PMS SRR IR BCA = AEA R A 3.
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Fig.12  Dissociation diagram of Norfloxacin
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