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• In general: 
– Flow model 

• Includes separate differential equations 
for mass and energy transfer in the 
liquid an gas phases
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800 ton CO2/day absorber, 
Trona, California (~10% of a 500MW PP)
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Model equations for the flow model
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Gas phase:

Liquid phase:
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• In general: 
– Flow model

• Includes separate differential equations 
for mass and energy transfer in the 
liquid an gas phases

– G/L Interface model
• Sub-model that accounts for the rate of 

reaction on interfacial mass transfer
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800 ton CO2/day absorber, 
Trona, California (~10% of a 500MW PP)
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•Film model
•Penetration model
•Surface renewal model
•Film-penetration model 
•Interfacial Turbulence model

CA,2,bulk

d1 d2

CA,1,bulk

CA,1,i
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Cannot capture thegradient

For fast reaction
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Variation of {kobs – kOH [OH-][DETA]}/[DETA] with [DETA] 
over the range of temperatures
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• In general: 
– Flow model

• Includes separate differential equations 
for mass and energy transfer in the 
liquid an gas phases

– G/L Interface model
• Sub-model that accounts for the rate of 

reaction on interfacial mass transfer

– Thermodynamic model
• Sub-model giving the chemical reaction 

equilibrium relationship in the bulk liquid
– Dissociation of species in the liquid bulk
– Vapor-liquid of the acid gas species 
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GE models (� -� )

Rigorous models:
• eNRTL, 
• Clegg-Pitzer
• Lee-Mather
• UNIFAC, UNIQUAC

Non-rigorous models

• Kent-Eisenberg
• Desmukh-Mather

EOS based models
• Few models found – weak

basis.
• Fürst - Renon (Cubic EOS + 

MSA)
• CPA models
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• In general: 
– Flow model

• Includes separate differential equations 
for mass and energy transfer in the 
liquid an gas phases

– G/L Interface model
• Sub-model that accounts for the rate of 

reaction on interfacial mass transfer

– Thermodynamic model
• Sub-model giving the chemical reaction 

equilibrium relationship in the bulk liquid
– Dissociation of species in the liquid bulk
– Vapor-liquid of the acid gas species 

– Thermal and physical data models
• Heat of reaction
• Density, viscosity, diffusivity
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From equilibrium function with the Gibbs-Helmholtz equation:
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[Jou et al., 1994]

[Lee et al., 1974]
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SINTEF/NTNU laboratory pilot, 10kg/h
Esbjerg Industrial pilot, 1tCO2/h
Univ. of Stuttgart pilot
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Comparisonsof heat duty and CO2 absorbedTemperature and CO2 profiles in absorber
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