
Recovery of CO2 is an important step in biomass 
gasification process in order to obtain products or 
improve efficiency of the subsequent processes. 
For example, in the production of synthesis 
hydrocarbons, CO2 is removed to increase the  
efficiency and selectivity of higher hydrocarbons. 
In methanol production, CO2 removal is made to 
obtain a favourable ratio of the gas mixture to  
increase the production yield. In hydrogen 
production, CO2 is removed to purify hydrogen.

Different technologies have been proposed, but  
most of them are at the research-stage, and only 
amine technology is commercialized. However, the 
cost of this commercial technology is very high, 
around 50-100 $ per ton carbon, and the volatility 
of amine will cause environmental problems. It is 
necessary to develop a low-cost and 
environmentally benign technology for CO2 

recovery.

Ionic liquid is a green solvent because of negligible 
vapour pressure. Current research reveals that  
ionic liquid technology can be used to separate 
CO2 with a low-cost. Furthermore, properties of an 
ionic liquid depend on its constitution, and one can 
design a specific ionic liquid for a specific purpose. 
Therefore, how to design / find out a proper ionic 
liquid to separate CO2 from gas mixture from a 
specific process is a  key in this research area.
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Current research focuses on the synthesis of new 
types of ionic liquids, and the available research is 
limited to gas solubility in ionic liquids while that of 
transport properties is very limited. Furthermore,  
no systematic research from synthesis of an ionic 
liquid to its application in CO2 separation is 
available. 

The goal of the work of Luleå University of  
Technology within the HighBio2 project is to  
perform a systematic study from fundamental 
modelling to process simulation for CO2 recovery, 
and then to integrate the CO2 recovery process to a 
specific process. Specifically:
1. A thermodynamic model will be proposed to 
describe the gas solubility in newly designed ionic 
liquids. 
2.The model will be implemented into the  
commercial software Aspen to perform process 
simulations regarding CO2 separation. Meanwhile, 
the amine technology will also be investigated as a 
reference. 
3.The cost and energy consumption using the new 
ionic liquid technology will be estimated and  
compared with the reference amine technology. 
4.The developed CO2 separation model will be  
implemented into a biomass gasifier model that has 
been developed in the ASPEN programme within 
the previous HighBio project

CO2 recovery through ionic liquids.

Recovery of CO2 through ionic liquids from syngas (gasified 
woody biomass)
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