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ABSTRACT

Due to the high dependence on fossil fuels, Fischer—Tropsch (FT) synthesis is attractive for the
production of clean fuels. In general, FT synthesis transforms CO and H2 into long—chain liquid
hydrocarbons. Despite extensive experimental and theoretical work conducted to date, several
mechanistic details for FT synthesis remain unclear and unpredictable; specially the selectivity and
reactivity of catalytic materials.

The work conducted by the Mainardi group employs multi-scale molecular simulation tools to nano-
engineer FT catalysts. Using molecular simulations in combination with experiments lowers the costs
related to design, as the simulations can be used to screen and suggest only the useful catalysts that can
be subjected to experimental testing. In order to implement the FT process at a large scale, two
fundamental issues need to be addressed, as they relate to the identification of the preferred sites for
catalytic reactions to occur, the intermediate species in the FT process, and the preferred FT reaction
pathway on a given catalyst surface.

The ultimate goal of this work is to provide insights into the design of novel nano-engineered FT catalysts
that will alleviate energy and environmental issues in the medium and long term. Thus, in this work,
promising core-shell binary nanocatalysts were design and investigated using electronic structure
methods. Multi-scale molecular simulation tools were used to investigate the stability, activity, and



selectivity of core-shell FT catalysts as functions of the transition-metal type used..
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