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Abstract:

1.
Comparison of Framework and Non-Framework Aluminum Coordination in Cation-Exchanged Y- Zeolites by 11Na, 29Si and 27Al Solid-State NMR Spectroscopy

Chang S Lee2, Ja Hun Kwak1, Hee Jung Lee2, and Charles H.F. Peden1

A series of cation-exchanged Y-zeolites were prepared by exchanging sodium and protons with various alkali- and alkaline earth-cations.  A comparison of framework and non-framework Al coordination, and the Si/Al ratio of Y-zeolites were investigated by solid state NMR spectroscopy and elemental analysis before and after cation substitution.  The 27Al NMR spectra are characterized by two 27Al resonance signals at 12 and 59 ppm, the former indicating the presence of non-framework Al.  The variation of the quantity of non-framework Al species is followed in a series of Y zeolites by monitoring the intensity of the 27Al signal at 12 ppm.  Few, if any, non-framework Al species were observed for the alkali metal exchanged Y-zeolites.  The extent of non-framework Al species was increased significantly for the alkaline earth metal-exchanged materials with the concentration depending on the nature of the cation (Ba, Mg, Sr and Ca) and the Si/Al ratio.  In addition, subtle chemical shifts of non-framework Al species were observed due to the influence of exchanged cations.  29Si and 11Na NMR data will also be reported for these series of samples.

2.
Characterization of the Composition and Physical Properties of Alkali- and Alkaline Earth-Exchanged Y-Zeolites

Chang S Lee2, Han Hwal Choi2, Sun Hye Noh2, and Charles H.F. Peden1

The compositional and structural properties of M+- (M = Li, Na, K, Cs) and M2+- (M = Mg, Ca, Sr and Ba) exchanged Y-zeolites have been investigated by a number of analytical techniques.  Comparative elemental analyses were determined by energy dispersive x-ray analysis, x-ray photoelectron spectroscopy and ICP-AES.  The composition of crystalline and amorphous phases and structural parameters were measured by x-ray powder diffractometry (XRD) as a function of cation substitution and the Si/Al ratio of the starting material, and microstructures and morphologies of were studied by transmission (TEM) and scanning (SEM) electron microscopy.  Fourier transform infrared (FTIR) spectroscopies have also provided important information regarding the chemical structure of these materials.

3.
Catalytic Properties of Sodium-Exchanged Y-Zeolites with Different Si/Al Ratios

Chang S Lee2, Ja Hun Kwak1, Sung Soo Kim2, and Charles H.F. Peden1

A series of sodium-exchanged Y-zeolites with different Si/Al ratios have been prepared from proton- and ammonium ion-forms of Y-zeolite (faujasite) by means of solution ion exchange.  The catalysts were dried and calcined in air before analyses.  Surface areas of these materials were measured by BET method and the thermal properties of the materials were investigated by diffrential scanning calorimetry (DSC) and thermogravimetric analysis (TGA) as a function of chemical composition and surface area.  The interactions of NO with NaY zeolites with different Si/Al ratios were studied by FTIR spectroscopy, and the catalytic activities were tested for NOx reduction in combination with a non-thermal plasma.

