Combined XRPD and Spectroscopic Study of Molecules Hosted in
Zeolitic Channels

Carlo Lamberti®, Carmelo Prestipino®, Marco Milanesio®, Gianluigi
Marra®, Andy N. Fitch®, Gilberto Artioli®, “Dip. Chimica IFM, Turin
(D). *Dip. di Scienze e Tecnologie Avanzate, Alesandria, (I). “Polimeri
Europa S.p.A., Novara (I). “ESRF, Grenoble (F). “Dip. di Scienze
della Terra, Milan, (I). E-mail: carlo.lamberti@unito.it

Zeolites are tridimensional organized microporous systems
hosting positively charged cations balancing the negative charge of
the framework and acting as strong Lewis acid centres. Such materials
play a great role in industrial chemistry, as they are very efficient
catalysts exhibiting remarkable shape selectivity. The pore dimension
and topology select the reactants molecules able to penetrate the
framework and to reach the internal active sites. The same holds for
the intermediate molecules formed on the sites and for the final
products able to leave the zeolite framework that actually acts as a
nanoreactor of molecular dimension. The understanding of the site
reactivity can be achieved by comparing the cations position in the
activated catalyst (zeolites subjected to thermal treatments in vacuo
conditions, exhibiting no molecules in the channels) with that
occupied upon interaction with selected molecules dosed in situ either
from the gas or from the liquid phases. The combination of high
resolution XRPD data (colleted in situ at the ID31 instrument of the
ESRF) with XAFS, IR and Raman spectroscopies is a complete
approach to face this complex problem, see e.g. [1-3].
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