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background and Motivation 

As part of the decarbonization of the energy sector, new energy carriers are needed 

that meet the high standards for economic efficiency and safety. Long-term storage, 

as well as the safe and low-loss transport of energy, represent one of the greatest 

challenges in this regard. The chemical storage of energy in the form of elemental 

iron is a promising approach. Iron has a very high volumetric energy density, is non-

toxic, and is already produced on a gigaton scale. Accordingly, unlike the storage and 

transport of energy as elemental hydrogen, integration into existing supply chains is 

relatively straightforward. The energy is released through the oxidation of iron with 

air, producing only the non-toxic iron oxides magnetite (Fe3O4) and hematite (Fe2O3). 

These can be converted back into the starting product through reduction with green 

hydrogen, thereby enabling a CO2-free cycle.  

 

 

 

Problem and Assignments 

The aim of this work is to experimentally investigate the cyclization properties of a 

fixed-bed of iron pellets in a laboratory reactor through a parameter study. Reduction 

is carried out using hydrogen, and oxidation using air. Particular attention is paid to 

the generation and extraction of the heat. In contrast to similar processes currently 

under development, this is a low-temperature process at approximately 500 °C, de-

signed for domestic heat generation. Parallel to the fixed-bed experiments, the kinetic 

properties of the pellets will be investigated in thermogravimetric experiments. The 

results are to be documented in a scientific report and presented at the institute’s 

seminar. The thesis itself may be written in eiter German or English 

 

 

 

  

Contact and Supervision: Dominik Heitlinger | Heitlinger@kit.edu | +49 721 608 46649  

 

 

Insitute for Chemical Technology and Polymer Chemistry (ITCP) 

 

mailto:Heitlinger@kit.edu

