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Synthesis of nano-MnO,/activated carbon composite materials and

their catalytic degradation performance against phenol
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Abstract: Nano manganese dioxide/activated carbon composite materials are prepared through single step co-
precipitation method by using KMnO, ,Na,S,0; ,and activated carbon as materials,and then are characterized by FT-IR,
back titration analysis and scanning electron microscopy.The composite materials are of a multilayer porous structure on
the base of activated carbon fully coated by Nano-MnO,.The nano manganese dioxide present high quantum activity with
spherical nanoparticles.Their particle size and mass content in composite materials are 22 nm+5 nm and 28. 6 wt%,
respectively.The composite nano catalysts combine strong physical adsorption ability of activated carbons with high
chemical catalytic activity of Nano-MnO, ,and are efficiently applied to degrade phenol in petrochemical wastewater.The
effects of pH value, catalyst dosage and initial phenol concentrations on the degradation efficiency of phenol and
equilibrium adsorption capacity are investigated. The results indicate that due to the synergistic effect of physical
adsorption and chemical catalytic process, the degradation efficiency of phenol can exceed 90% and the adsorption
capacity is 22. 6-88.7 mg-g~' when the composite catalyst is used to treat with wastewater of pH value less than 4.0,
and catalyst dosage is more than 2.0 gL' and phenol initial concentrations is below 125 mg -+ L™". The phenol
concentration in treated wastewater is less than 0. 5 mg+L™" , which reaches wastewater quality standards for discharging to
municipal sewers.

Key words: nano manganese dioxides; activated carbon; single step co-precipitation; phenol containing
wastewater; chemical catalysis
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