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Abstract 

Processes that store renewable H2, from wind and solar power, in energy-dense molecules, 
like the  Fischer-Tropsch synthesis (FTS) are in the core of a successful energy transition.1 
While the classical CO-FTS is more common2, the CO2-FTS that utilizes atmospheric CO2 and 
green H2 is highly desirable and also feasible.3 Fe-based catalysts have the ability to catalyze 
this reaction and are the most industrially relevant catalysts. Iron carbides, formed in situ, are 
considered the catalytically active species in the CO-FTS.4 These catalysts are often modified 
by alkali metal dopants, which act as electronic and/or structural promoters for improving 
product selectivity/activity. In addition, these promotors are assumed to enhance catalyst 
basicity required for CO/CO2 adsorption and to stabilize iron carbides against oxidants (H2O 
and CO2). However, their function is still under 
debate and their role remains unclear. 
Therefore, it is of eminent importance to 
understand effect of these dopants on the 
formation of Fe-carbide species during 
activation and reaction. Therefore, in this 
collaborative study we used in-situ X-ray 
absorption spectroscopy (XAS) to identify the 
structure of alkali-promoted iron catalysts 
during reduction and under CO2-FTS reaction 
conditions5. Insights on its reducibility and 
carbide formation aid the knowledge-based 
optimization of FTS catalysts as well as other 
catalytic processes where alkali promotors are 
used. 
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Scheme 1. XAS study of alkali metal (AM) 
promoted Fe-based catalyst in fresh, reduced and 
spent state. 


