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Degradation of Rhodamine B using potassium peroxymonosulfate

catalyzed by Mn,0,-MnOOH binary composites
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(1. Department of Military Facilities , Army Logistics Academy of PLA , Chongging 401311, China ;
2. Faculty of Engineering School , Queensland University of Technology , Brisbane 4000, Australia )

Abstract: Mn,0,~MnOOH binary composite material was prepared by means of partial oxidation of Mn (OH ), with
H,0, under alkaline condition and applied as an activator of peroxymonosulfate (PMS) for catalytic oxidation degra-
dation of refractory dye Rhodamine B.The physical and chemical properties of the material were characterized by X -
ray diffraction (XRD) , X-ray photoelectron spectroscopy (XPS) , scanning electron microscopy (SEM) , transmission
electron microscopy (TEM) and other means. It was determined that the material was a binary nanosheet with
MnOOH-coated Mn,0, core-shell structure. Through investigating the degradation efficiency of Rhodamine B in dif-
ferent catalytic systems, it could be concluded that Mn;0,~MnOOH composites had better catalytic efficiency than
single manganese oxide. On this basis, the effects of initial pH of solution, dosage of catalyst, dosage of KHSO,, pol-
lutant concentration and other factors on dye degradation were further investigated , and the appropriate reaction con-
ditions were determined as follows: pH 4,0.1 g/L. of mass concentration of catalyst, 0.325 0 mmol/L of concentration
of KHSOjs, and 50 mg/L of initial mass concentration of pollutant. Under these conditions, after 30 min of reaction,
the removal rate of Rhodamine B was 92.8%. The free radical quenching experiment and ESR detection showed that
the active oxygen containing groups in the reaction system were '0,,S0, ~ and *OH, of which '0, and SO, played a

major role in the degradation of Rhodamine B. The material stability experiment showed that Mn,0,-MnOOH com-
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posite had good stability and reusability ,and had certain application prospects in industrial wastewater treatment.
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Fig. 1 XRD pattern of the prepared
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Fig. 2 XPS spectra of Mn,0,~MnOOH composite
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Fig. 4 Removal efficiency of Rhodamine B in water by
KHSOj catalyzed by different catalytic systems
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Fig. 5 Effect of different reaction conditions on degradation of Rhodamine B
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