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Manganese functionalized silicate nanoparticles have recently been shown to be a superior catalyst for wet hydrogen peroxide 
catalytic oxidation. The origin of this exceptional activity of this catalyst arises entirely from manganese incorporated in 

the silicate framework of the nanoparticles, rather than any presence of manganese oxide particles. We report on extensive 
spectroscopic studies using inelastic neutron scattering (INS) of the dry decomposition of aqueous hydrogen peroxide by two 
such Mn silicate catalysts, one of which only contains framework manganese, while the other has mainly extra framework 
manganese oxide particles. Reactivities and possible reaction paths for the decomposition of H2O2 are inferred from an analysis 
of the INS vibrational spectra along with the assignment of spectral features, which were obtained at three different treatment 
stages for each catalyst. A molecular level explanation of the greater reactivity of framework manganese may be proposed on the 
basis of our spectroscopic studies.
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