Heterogeneous activation of peroxymonosulfate by recyclable magnetic CuO/Fe3O4 nanosheets for efficient degradation of organic pollutants
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Text S1: MO and TC degradation.
Typically, 0.01 g CuO/Fe3O4 was added into 100 mL MO or TC solution (20 mg/L) under stirring. After adsorption equilibrium for 30 min, PMS solution was added to trigger the oxidation process. Under continuous stirring, samples were taken at every time interval, and immediately filtrated by a 0.22 mm syringe. The MO and TC concentration were instantly analyzed by a UV-vis spectrometer at 464 nm and 355 nm, respectively. Each experiment was replicated three times and presented with mean values, and the error bars represented the standard deviation of experiments.

Text S2: Different water bodies.
The tap water was got from our lab and placed without lid for two day in order to remove residual chlorine from water. The lake water was got from the artificial lake on campus of Hubei Minzu University, and cleaned by suction filtration in order to remove most impurities. Then, the tap water or lake water was used to prepare MB solution.

Text S3: Cycling tests 
After each cycle, the used catalyst was collected by an external magnet, washed with deionized water, and dried in the oven at 80 ℃. For providing enough catalyst, 0.04 g CuO/Fe3O4 was added into 400 mL MB solution (20mg/L) at the first time. After each cycle, the volume of MB solution was decided by the collected catalyst. In each experiment, the concentration of catalyst is ensured as 0.1 g/L.
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Fig.S1 SEM mages of as-synthesized CuO materials.
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Fig.S2 SEM mages of as-synthesized Fe3O4 materials.
[image: 2-14][image: 2-15]
Fig.S3 SEM mages of as-synthesized CuO/Fe3O4 composites.
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Fig.S4 The elemental mapping of as-synthesized CuO/Fe3O4 composites.
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Fig. S5 Effect of CuO loading on MB degradation through PMS activation. Initial conditions: [MB] = 20 mg/L, [PMS] = 1 mmol/L, [catalyst] = 0.2 g/L, pH = 7.55 
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Fig.S6 First order kinetic model of CuO/Fe3O4/PMS system on MB degradation at different pH values. Initial conditions: [MB] = 20 mg/L, [PMS] = 1 mmol/L, [CuO/Fe3O4] = 0.1 g/L
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Fig.S7 First order kinetic model of CuO/Fe3O4/PMS system on MB degradation at different reaction temperatures. Initial conditions: [MB] = 20 mg/L, [PMS] = 1 mmol/L, [CuO/Fe3O4] = 0.1 g/L
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[bookmark: OLE_LINK4][bookmark: OLE_LINK1]Fig.S8 The effect of reaction temperature on degradation rates of MB in CuO/Fe3O4/PMS system. Initial conditions: [MB] = 20 mg/L, [PMS] = 1 mmol/L, [CuO/Fe3O4] = 0.1 g/L, pH = 7.55
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[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Fig.S9 The removal efficiencies of different pollutants in CuO/Fe3O4/PMS system for 30 min. Initial conditions: [MB] = 20 mg/L, [MO] = 20 mg/L, [TC] = 20 mg/L, [PMS] = 1 mmol/L, [CuO/Fe3O4] = 0.1 g/L, pH = 7.55
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Fig.S10 The removal efficiencies of MB in different water bodies for 30 min. Initial conditions: [MB] = 20 mg/L, [PMS] = 1 mmol/L, [CuO/Fe3O4] = 0.1 g/L, pH = 7.55
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Fig.S11 First order kinetic model of CuO/Fe3O4/PMS system on MB degradation in different water bodies. Initial conditions: [MB] = 20 mg/L, [PMS] = 1 mmol/L, [CuO/Fe3O4] = 0.1 g/L, pH = 7.55
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Fig.S12 The degradation rates of MB in CuO/Fe3O4/PMS system in different water bodies. Initial conditions: [MB] = 20 mg/L, [PMS] = 1 mmol/L, [CuO/Fe3O4] = 0.1 g/L, pH = 7.55
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[bookmark: OLE_LINK7][bookmark: OLE_LINK6][bookmark: OLE_LINK5]Fig. S13The effect of positive ions on MB degradation in CuO/Fe3O4/PMS system. Initial conditions: [MB] = 20 mg/L, [MB] = 20 mg/L, [TC] = 20 mg/L, [PMS] = 1 mm, [positive ions] = 0.1 mm/L.
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Fig.S14 The photo of collecting CuO/Fe3O4 catalyst by an external magnet.
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Fig.S15 XRD patterns of CuO/Fe3O4 before and after using
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