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Scale-up of Calcium Carbonate Looping Technology  
for Efficient CO2 Capture from Power and Industrial Plants 

The SCARLET project aims to obtain reliable information and tools for the scale-up of the Calcium Carbonate Looping (CCL) 
process and pre-engineering of a 20 MWth CCL plant by continuous self-sustaining pilot plant operation. SCARLET is a 
collaborative research project funded by the European Commission within the 7th Framework Programme under the grant 
agreement no. 608578 in the theme “scale-up of advanced high efficiency capture processes”. The project is coordinated by 
the Institute for Energy Systems and Technology (EST) of Technische Universität Darmstadt and runs from April 2014 to 
March 2017. 

CCL PROCESS The CCL process is an efficient post combustion CO2 

capture technology using limestone as solid sorbent. 
CO2 in a flue gas entering the carbonator is absorbed 
by quicklime (CaO). The CaO is converted in calcium 
carbonate (CaCO3) and transferred to the calciner 
where CO2 is released by oxyfuel combustion. A 
large scale application will be realized as a system of 
two coupled circulating fluidized bed reactors. 
Previous studies indicate that the process is 
associated with a low energy penalty and low 
avoidance costs. 

 

OBJECTIVES • Long-term testing of the CCL process in 1MWth scale at TU Darmstadt 
• Development and validation of scale-up tools and guidelines  
• Design, cost estimation and risk assessment study for a 20 MWth CCL pilot plant  
• Techno-economic and environmental impact of commercial full scale CCL application  

CONSORTIUM International consortium members: 
• 2 universities 
• 1 research institute 
• 3 technology providers 
• 1 material supplier 
• 4 end users (power, cement, steel)  

 

PROGRESS 
 

The 1 MWth CCL pilot plant at TU Darmstadt is being upgraded for the 
evaluation of long-term effects, different fuels and load variation at real 
conditions. A flue gas recirculation fan has been integrated in the pilot plant to 
operate the calciner at real oxyfuel conditions. The fuel supply is being adapted 
to handle the different coals (hard coal, lignite) with different particle size 
(pulverized, crushed). A prototype measuring probe for solid loading and 
velocity in the reactors has been developed and is ready for testing in a cold 
flow model. A system for measuring the solids mass flow between the two 
fluidized bed reactors is installed. Furthermore, advanced simulations tools 
(steady and dynamic process models, CFD models) are being developed. 
In the next step, the hot commissioning of the pilot plant will be performed at 
the beginning of 2015 in order to prepare the first long-term pilot testing with 
hard coal in March 2015.  
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Further information about the project is available online 
and updated regularly. Publications and reports will also 
become available under: 
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