
A KEY BUILDING BLOCK  
FOR THE CLIMATE PROTECTION 

CO2 reduction by cooperation of process industrial sectors
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VPSA vs. MEA Scrubbing

LCA reveals potential to reduce system-wide environmental 
impacts using VPSA to recover CO[1]

 > BUT: VPSA is highly sensitive towards impurities  

MEA scrubbing is a well-proven technology and allows for 
additional CO2 capture to further reduce emissions

 > Techno-economical analysis (TEA) reveals comparable    
 specific costs of manufacturing (COM) of phosgene based  
 on CO enriched by MEA scrubbing and by VPSA 

Motivation/Challenge

Process simulation

 > High TRL for CO2 capture absorption process
 > BUT: Sidestreams significantly impacting the LCA  
 and economics:
• Condensate- and purgestreams containing MEA
• MEA degradation and consumption
• Off-gas contaminated with phosgene
• CO2 purity for capture and storage vs. reboiler  
  duty of stripping column
 > Phosgene purity requirements for polycarbonate  
 production

In subproject L-V, two process concepts for recovering CO from BOFG for polycarbonate production via 
phosgene were presented: a) direct separation of pure CO by vacuum pressure swing adsorption (VPSA) 
and b) CO2 separation by amine gas scrubbing to recover a CO/N2 mixture using monoethanolamine (MEA) 
as absorption solvent. While the VPSA process was already assessed, this study aims for an economic and 
ecological evaluation of the amine gas scrubbing. To assess the amine gas scrubbing process, we combine 
process modelling and optimization with life cycle assessment. 
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Open questions

 > Pareto optimization: Impact of additional process steps on  LCA and TEA?
• MEA recovery and recycling (HTC) + MEA treatment (UV + Ozone)
• CO2 drying and compression for storage
• Phosgene off-gas treatment
 > How does CO2 price impact TEA?

Pareto optimization
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