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Abstract: The use of solid state (SS) 15 kHz Magic Angle Spinning (MAS) NMR of the 3'P nucleus of
trialkylphosphine oxides (R3PO) probe molecules is an easy and safe approach for the characterization
of the SIOHAI - bridge Brgnsted acid sites of ultra-stable Y (USY) zeolites, necessary for the catalysis of
hydrocracking processes. This technique is able to differentiate the Brgnsted acid sites from Lewis acid
sites, to detect their location using probes of a different size, to identify their strengths based on the
chemical shift in the spectrum and to determine the concentration of each acid site. The different USY
zeolites to be analyzed are obtained by a more or less severe dealumination treatment and the Si/Al
ratio becomes 6 (CBV712), 15 (CBV720) and 30 (CBV760), whereas the microporous structure is not
altered. With TMPO, TEPO and TBPO, three probe molecules with various fusion and evaporation
temperature, a different basicity and especially a distinct size are used, all found out to have their
advantages and disadvantages. TMPO and TEPO distinguish 4 different Brgnsted acid sites, while only
2 are recognized during the analysis with TBPO, because it is considered not to enter the supercages
in the microstructure. For more strongly dealuminated zeolites, a lower acid site concentration is
measured and except for CBV712 with a very low mesoporosity, TBPO detects the most acid sites,
despite its big size, due to a strong basicity and probing of the sites from outside the pores. Acid site
strength from weak to relatively strong are measured, but no significant difference in between the
zeolites is detected. There are some perspectives of research that will be done in the future based this
work. The measured values and the observed tendencies are compared with the results of different
other methods, like IR analysis with probe molecules and TPD of ammoniac. The method has been
developed for the analysis of three different USY zeolites but can also be adapted for the acidity

analysis of plenty other zeolites.



