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CASTORCASTORPost combustion process

Amine reacts selectively with CO2
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• Thermal energy requirement
• Rate of reaction/Mass transfer 
• Cyclic capacity
• Corrosivity
• Chemical stability

• Foaming properties
• Water solubility
• Vapor pressure
• Toxicity
• Cost and availability

Solvent selection criteria
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Outline

• Screening experiments 
• Equilibrium measurements 
• Estimation of regeneration energy
• Kinetic measurements and estimation of absorber height.
• Degradation tests
• Corrosion test
• Conclusions
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CASTORCASTORSolvent pre-selection
• Background

– Own experience
– Examination of literature and patents
– Discussions in the consortium

• 30 solvent were chosen for pre-selection
• Screening tests
• 8 solvents were selected for further characterization
• MEA used as base case

N2

CO2

Water Bath

Absorber Saturator

Purge 

IR CO2 AnalyzerCondenser

Data Acquisition
System

MFC

TIC TI

FI

Heater

MFC



6

CASTORCASTORTotal steam requirements in reboiler
kJ/mol CO2 captured
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The estimation needs

• Equilibrium pressure of CO2

• Determine optimal rich and lean loading
– Not a trivial task for lean loading. We have 

developed a new method in Castor

• Heat of absorption
– Was estimated from equilibrium data

– Later on also with calorimetric measurements

• All values might be estimated solely on 
equilibrium measurements! 
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CASTORCASTOREquilibrium apparatus 
absorber conditions
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CASTORCASTOREquilibrium apparatus
desorber conditions

� Turning cell for rapid 
achievement of equilibrium 

Range:
� 20 bar
� 140 °C
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Heat of absorption
Uses Gibbs-Helmholtz equation
Example for loading 0.6 ( )
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