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• Modeling and analysis of solvent-based CO2 

capture systems with alternative process 

configurations 

• Increase driving force for CO2 uptake in absorber 

and/or reduce energy requirement for solvent 

regeneration

Objectives
• Identify viable solvent-based process 

configurations 

• Develop models of nine configurations for MEA 

and CESAR1 solvents

• Determine feasible operating regions for each 

configuration

• Perform superstructure optimization considering 

advanced configurations
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Overview

Base Configuration

Advanced Configurations
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Rich Vapor Compression (RVC) [2]

Reduces reboiler duty

Interheated Column (IHC) [1]

Improves heat exchange efficiency

Low Pressure Steam Heater (LPH) [1]

Reduces reboiler duty

Mechanical Vapor Compression (MVC) [2]

Reduces reboiler duty 

Split Flow Configuration (SFC) [2]

Reduces reboiler duty

Advanced Flash Stripper (AFS) [4]

Reduces solvent regeneration duty

• Solvent-based capture system – MEA or 

CESAR1 – processing flue gas from NGCC plant

Future Work

min
𝑥
𝑓( 𝑥) Minimize LCOE 

s.t.

𝑥𝐿 ≤ 𝑥 ≤ 𝑥𝑈
Bounded decision variables: design 

and operation of capture unit

ℎ 𝑥 = 0 Fixed level of CO2 capture & 

material/energy balances

g 𝑥 ≤ 0 Maximum flooding in columns: 80%

Model Results
• Study of base model with CESAR1 as the 

solvent to achieve 98% capture
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• Develop surrogate models of advanced 

configurations

• Perform superstructure optimization focused on 

high capture rates

Lean Vapor Compression (LVC) [1] Pump Around Intercooling (PA) [2]

Allows higher CO2 loadings

Simple Stripper with Bypass (SSB) [3]

Enhances heat recoveryReduces reboiler duty

Model Robustness

• Essential for models to be robust in order to 

develop effective surrogates

• Thermodynamic limits on CO2 lean loading 

result in infeasibility of achieving desired capture 

level
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