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Summary

 

“Development of novel absorption processes suitable for capture and release of pressurized carbon 

dioxide for advanced power plants” 

 

There has recently been increased an interest in developing potential methods of carbon dioxide 

(CO
2
) capture and storage (CCS) from fossil fuel power plants to control greenhouse gas emissions. 

As one of the promising technologies for reducing CO
2
 emissions, a better choice would be the 

IGCC system (the integrated coal gasification cycle combined with the water–gas shift reaction, CO 

+ H
2
O → H

2
 + CO

2
), which generates a pressurized gas stream (ca. 4 MPa) containing a volume 

fraction of CO
2
 (φ ≈ 40%). From the fiscal year of 2008, as novel absorption processes for removal 

of pressurized CO
2
, not only chemical absorbents but also ionic liquids (physical absorbents) have 

been developed in parallel.  

We have measured heat of reaction and CO
2
 absorption/desorption profiles, and also performed 

vapor-liquid equilibrium tests and corrosion tests for amines selected last year. It was found that 

three amines showed ΔH values as low as 45 kJ/mol- CO
2
, a target value in this project. Energy 

requirements for removal of pressurized CO
2
 and compression of CO

2
 for pipeline transportation in 

the use of six different amines have been estimated based on the vapor-liquid equilibrium data, 

resulting in that morpholine derivative could reduce energy more than commercial N-methyl 

diethanolamine (MDEA). Screening of accelerators of CO
2
 absorption for amines with lower heat of 

reaction is now underway. 

Ionic liquids have been also developed in collaboration with AIST-Tohoku, Japan. It was found 

that the salts comprising of imidazolium cation and perfluoromethyl-containing anion showed that 

solubility of pressurized CO
2
 into ionic liquids were basically superior to those of polyethylene 

glycol derivatives under mild temperatures. Selectivity in absorption of gaseous molecules into ionic 

liquids from gas mixtures containing H
2
S or CH

4
 was also determined.  

These findings would be helpful to develop novel absorption processes to remove pressurized CO
2
 

with smaller heat requirements and lower cost.  
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