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Introduction

Iron – exchanged ZSM-5 zeolite catalyst is one of the most promising systems for the

selective catalytic reduction of nitrogen oxides. Our last EXAFS experiments confirmed

that reproducible results are obtained for the catalyst prepared by solid state ion exchange

via sublimation of FeCl3, followed by washing and calcination in flowing oxygen.

Binuclear Fe (hydr)oxo-species were revealed as active sites for the first time [1]. The

present study focused on the individual preparation steps in order to explain the formation

of the active binuclear species.

Experimental

Fe - K edge EXAFS spectra were recorded in transmission mode at liquid nitrogen

temperature. The data were analyzed by standard procedures using the XAFS Data-

Analysis

Program XDAP – Version 2.2.3.



Results

Sublimation

EXAFS spectra of ZSM-5 sample were measured after sublimation of FeCl3 without

exposure to air. The absence of a Fe –Fe shell in the region from 2 to 3 Å indicates that

isolated Fe ions are exchanged into the zeolite. This result was confirmed by data analysis

which showed that the first shell consists of Cl and O ligands.

Washing

Washing seems to be a crucial step in the preparation of the active catalyst. The Fourier

transformed spectrum of the sample after sublimation and washing is presented in Fig. 1.

The data analysis showed that binuclear species are formed already during this washing

step.

A sample after sublimation, directly calcined and not exposed to air, was measured for a

comparison. Analysis of the spectrum presented in Fig. 2 confirmed that Fe2O3 particles are

formed and that the washing is a necessary step to produce active binuclear species.
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