Preparation of single crystalline iron carbide model catalysts
for syngas conversion via the Fischer-Tropsch synthesis.
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Fischer-Tropsch synthesis (FTS) is one of the most studied chemical reactions in the world. How H;
and CO interact with a very well-known Fe/C surface will help to understand at an atomic level this
synthesis. Although Fe is not the most active transition metal for FTS, the low price, the different
products that can be obtained and the wide temperature range in which it can be used, from 200°C
to 350°C, make it interesting for industry.

Thermal evaporation is used to evaporate a few monolayers of Fe and C on top of Cu(100), that will
act as a support for the flat single crystal Fe/C catalyst. Deposition is performed in ultra-high vacuum
conditions with a base pressure of 3x10® Pa and holding the sample at the desired temperature can
help us to avoid interdiffusion, the threshold is less than 400K for the Fe/Cu(100) surface. The growth
of Fe on Cu will depend on the deposition rate, base pressure during deposition, the temperature of
the sample and how clean is the Cu substrate. Carbon can be evaporated using graphitic rods and
also different carbon precursors such as acetylene or ethylene can be used.

Auger electron spectroscopy (AES) is an important analysis technique in this project. The chemical
information that can be obtained with AES is vital in order to determine both concentration and
chemical nature of the iron and iron carbide phases created. In addition to this, Low Energy Electron
Diffraction (LEED) provides information about the structure of the Fe and FeCy films and can also be
used to determine whether adsorbates such as CO and Haq form ordered overlayers on the model
catalyst. Kelvin probe and temperature programmed desorption techniques will be used to study
adsorption and desorption of the FTS reactants, CO and Ha, as well as elementary reactions steps
that involve FTS intermediates and products, i.e. CxHy surface chemistry.
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