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RESEARCH DESCRIPTION:

Titanium silicate minerals are common as accessory minerals in alkaline and peralkaline
rocks, mainly agpaitic nepheline syenites and pegmatoid rocks, and often considered as
potential microporous materials. The aim of this research theme involves to understand
the relations between atomic arrangements in minerals and their chemical compositions,
and their potential to be used as microporous materials. Although naturally occurring
microporous materials are not usable in industry and technology, most major microporous
materials have been modeled after structures of natural zeolites.

In a group of minerals of reasonable complexity in which the structure topology is related
but not identical, the general relation between structure topology and chemical
composition is not known. This problem is of major theoretical significance in terms of the
relation between structure and chemical composition. It is generally not appreciated that
the more complicated the structural arrangement and chemical composition of a mineral,
the more information that mineral contains on its conditions of formation and on the factors
controlling its atomic architecture (note the strong analogy with biological structures here).
Titanium silicates are some of the most complicated minerals in Nature, both from the
point of view of their structure topology and their chemical formulae.
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Centro Interdipartimentale di Ricerca per lo Sviluppo della Cristallografia Diffrattometrica
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Fig.: The titanium silicate (TS) block.
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