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Manganese Oxide Octahedral Molecular Sieves: Preparation by Mixed Cationic/Anionic
Surfanctants and Application in Catalytic Combustion of Dimethyl Ether
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Abstract: Manganese oxide octahedral molecular sieves(OMS-2) were synthesized by sol-gel method with KMnO,
and maleic acid as raw materials and a surfanctant such as sodium dodecyl sulfate(SDS), cetyl trimethyl ammonium
bromide(CTAB) as the template. The structure of the catalysts was characterized by XRD, N, adsorption-desorption,
TEM FTIR \UV-Vis ,0,-TPD and H,-TPR techniques. The catalytic activity of the OMS-2 in dimethyl ether(DME)
combustion was also evaluated. The results show that the catalyst prepared under the co-existence of CTAB and SDS
has the typical cryptomelane structure with one dimensional channel and a relatively uniform short rodlike shape
with a length of 75 nm. The mixed cationic/anionic surfanctant works as a structure-directing agent, which leads to
the transformation of the OMS-2 structure from the conventional nano-particle to nanorod. O-TPD and H-TPR char-
acterization show that the OMS-2 samples have abundant facile lattice oxygen and can be easily reduced, which
leads to excellent performance in the DME catalytic combustion. The catalyst synthesized with mixed surfanctants
showed the best catalytic activity for DME catalytic combustion with a complete combustion temperature (Ty) of

170 °C, with only CO,and H,0 as the reaction products.
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