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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. 

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

PROGRESS 
Long-term pilot testing with hard coal and lignite 
Four long-term CCL test campaigns, each four weeks, were successfully performed. In more than 
1,200 hours, CO2 was captured under a wide range of parameters achieving capture rates up of to 
94 % in the carbonator with a corresponding total capture efficiency of 97 %.  Sorbent analysis 
showed that steady-state conditions reached chemical sorbent. 

    

 

Validation of process and CFD models 
Based on the experimental data of the long-term pilot testing, the ASPEN PLUSTM process model and 
various CFD models (Discrete-Element-Method, Energy-Minimization-Multiscale method integrated in 
two fluid model, particle-particle interaction by stochastic collision detection in BARRACUDATM) were 
successfully validated and are now available as scale-up tools. 
Scale-up and engineering of 20 MWth pilot plant  
The CCL process is being scaled up to a theoretical 20 MWth pilot plant with UNIPER’s Emile Huchet 
(France) hard coal power plant as the host site. The process configuration was defined as well as heat 
and mass balances for design case and various load cases were created. The design of reactors as well 
as auxiliary systems and measurement equipment is ongoing. CFD simulations of the 20 MWth CFB 
reactors with the different CFD models are currently being prepared. 

CCL integration into full-scale power and industrial plants 
Process simulation for various host plants has been conducted. Boundary conditions of host power 
plants (hard coal, lignite) and industrial plants (cement, steel) were applied to the validated and 
scaled-up CCL process model. Life cycle analysis (LCA) and economical assessment is ongoing with 
capital expenditure (CAPEX) estimation based on a bottom-up cost assessment considering the heat 
and mass balances from thermodynamic evaluation. 

SCARLET at GHGT-13 
The GHGT conference is the main international event on greenhouse gas mitigation technologies, in 
particular CCS. In 2016, the GHGT-13 conference took place on 14th-18th November in Lausanne, 
Switzerland. The SCARLET project presented in the following oral presentation and poster session: 
• “ Long-term carbonate looping testing in a 1 MWth pilot plant with hard coal and lignite”  
•  “Process modelling of the calcium looping process and validation against 1 MWth pilot testing”  

Public SCARLET Workshop 
The 2nd Public SCARLET Workshop will take place on 23rd March 2017 at Technische Universität 
Darmstadt addressing experimental results from the 1 MWth pilot plant with more than 1,200 hours 
stable operation, scale-up and engineering of a 20 MWth pilot plant and thermodynamic, economic 
and environmental evaluation of CCL integration into full-scale power (lignite, hard coal) and 
industrial plants (cement, steel).  

CONTACT 
Institute for Energy Systems and Technology (EST) 
Dr.-Ing. Jochen Ströhle / M. Sc. Jochen Hilz 
info@project.-scarlet.eu  
 
Further information about the project is available online and updated 
regularly. Publications and reports will also become available. 
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