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Abstract 
          The discovery of highly ordered mesoporous silicate materials with high surface area, large uniform pore size, 

and large pore volume has attracted great interest for their potentially wide catalytic applications. Particularly, the 

mesoporous SBA-15 is synthesized using Pluronic P123 triblock copolymer as a structure directing agent under 

strong acidic hydrothermal method. However, the introduction of higher heteroatomic species into SBA-15 under the 

similar method is very difficult because the formation of metal-oxo species in the mesoporous material is much less 

whereas ~75% heteroatoms can be leached out during filtration, and the poisoned-catalytic products are easily 

formed by certain metal oxides on the surface of SBA-15. To overcome the above problems, using the pH-adjusting 

direct hydrothermal (pH-aDH) method introduced, for the first time, by Selvaraj and his research group, several 

heteroatoms, such as Al, Ga, Mn, Sn, Cr, Nb, Ce, Cu, V and Ti, have been successfully incorporated in the 

framework of SBA-15 with very high metal species loadings. On the bases of characteristic results obtained for the 

synthesized mesoporous materials, the incorporation of higher heteroatomtic species into SBA-15 materials is found 

to create the higher mild Brǿnsted and Lewis active sites on their surface pore walls with enhanced hydrothermal 

stabilities. These materials have been successfully used as the green catalysts in the production of fine chemicals / 

petrochemicals with 90-100% selectivity under novel green catalytic methods, and the mesoporous catalysts have 

been also recycled in these catalytic reactions to find their catalytic stabilities. These works will be presented with the 

details of explanation. 
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