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Mesoporous oxide materials with macroporous structures are of much interest as potential catalysts, sorbents and supports. New and efficient catalysts can be obtained by incorporation of various catalytic active molecules into macroporous cavities of oxide materials. Polyethylene oxide surfactants were used to efficiently organise of mesoporous substrate and as molecular hosts providing cavities for specific binding.

In this study we report the synthesis of copolymers funtionalized with phosphonates groups, incorporation of them into hierarchically ordered silica and characterisation of the obtained materials.

The polymer-supported phosphonate-groups were functionalized with different radicals by Michaelis-Arbuzov polymer-analogous reactions. The precursors of radicals were trimethyl phosphite, triethyl phosphite, tri-isopropyl phosphite, tributhyl phosphite and chloromethylated styrene-divinylbenzene copolymer as support. The formation of P(O)(OR)2 phosphonates groups was confirmed by IR spectroscopy. Degree of funtionalized with phosphonates groups are relatively high, ranging from 1.19-2.78 mmoles of functional groups /g of copolymer, ensuring a sufficient concentration of active centers per unit mass of the copolymer and being well suited for application in the catalytic reactions. The fraction of the repetitive units functionalized with phosphonates groups was determined by accepting the statistical structure of repeat unit of the initial and final copolymer.

Incorporation of phosphonates in silica was realized by surfactant techniques based on  hydrogen-bonding and van der Waals interactions. Silica source was tetramethylortosilicate (TMOS) and the surfactants were TRITON X-100 and polyoxyethylenetridecyl ether (C13(EO)6). The mixture was treated in a teflon-lined autoclave and heated under static condition at 353 K. The obtained materials were characterized by XRD, SEM and TEM. Mesoporous silica with macroporous structure was evidenced and catalytic activity was tested in oxidation with hydrogen peroxide  of  hydrocarbons and alcohols. 
