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Abstract for publication on the website of CHEERS

WP3 of the CHEERS project is about oxygen carrying materials and fuel conversion. A main objective of
this WP is to ensure that proper oxygen carriers will be available for demonstration of petcoke
conversion by Chemical Looping Combustion in the demonstration unit to be developed within the
project. There is a close coupling between the oxygen carrier properties and the design and sizing of
the demonstration unit. Changes to one will cause changes to the other, and vice versa. Oxygen
carrying materials need to be evaluated for the selected window of operation for the particular
chemical looping configuration system to be designed. In this project, the aim is to have a high air
utilization giving lean air with less than 2% O, out of the air reactor, to ensure high energetic
efficiency. The fuel reactor will be a bubbling bed with high residence time due to the slow gasification
of petcoke. To prevent the residence time from being exceedingly high, the average temperature in
the fuel reactor will be at least around 950°C. If the selected oxygen carrying materials will cause an
endothermic reaction in the fuel reactor, the oxygen carrier will also have to provide sufficient heat to
ensure 950°C in the fuel reactor. Consequently, the outlet temperature of the air reactor might go up
to 1050 - 1100°C. In case of oxygen carrier materials with exothermic reaction in the fuel reactor, the
air reactor temperature can be reduced. Furthermore, the selection of oxygen carriers will also affect
the nominal power of the pilot plant since this is related to the circulated amount of oxygen carrier
material and its oxygen capacity. Deliverable 3.1 is the summary report from Task 3.1 on oxygen
carrier development and selection. It describes the development and laboratory scale testing and
evaluation of oxygen carrier materials that could be relevant for application in the CHEERS 3 MW
demo unit. Special emphasis has been put on the three oxygen carriers that were selected as the most
relevant candidates. These have been ilmenite chosen as the first candidate, a CMTF perovskite
material chosen as a second candidate, and a manganese ore from China as a possible third candidate.
The materials have been evaluated based on their suitability for the process, considering parameters
such as oxygen capacity and oxygen release, temperature of operation, reaction kinetics, availability,
sulphur tolerance, etc.

D3.1 Description Of All Selected Ocs Properties And Reactivity




