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Abstract:

A technique for making porous silicate heterogeneous catalysts from hectorite clay precursor sol gels has been developed in our labs over the past few years.  When using silica sol as the silicon source, a templating method has been employed wherein organic or polymeric molecules are used during clay crystallization, and are then removed via calcination.  This results in a pore network structure unique from typical natural clays. Using tetra​ethoxy​silane (TEOS) as the silicon source also results in a pure hectorite crystallized from an aqueous solution.  The crystallization mechanism of the silane-derived hectorite is compared to that for the silica sol-derived hectorites using information from XRD, TGA, 29Si MAS NMR, and small angle x-ray scattering.  Analytical transmission electron microscopy is exploited to glean structural morphology information towards resolving the nature of the pore network structure of the various hectorites.  Results are compared with nitrogen sorption isotherm behavior and small angle neutron scattering contrast-matching behavior.  This research was performed under the auspices of the U.S. Dept. of Energy, Office of Basic Energy Sciences, Division of Chemical Sciences, Geosciences, and Biosciences, contract #W-31-109-ENG-38.

