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Development of new generation capture technologies for reducing the operating cost 

of amine-based CO2 absorption process is critical for promoting the carbon capture 

and storage strategy. Thermomorphic biphasic solvent (TBS), for example lipophilic 

amines N,N-dimethylcyclohexylamine (DMCA) and N-ethylpiperidine (EPD), exhibits 

a thermal-induced liquid-liquid phase separation behaviour, which intensifies CO2 

desorption at temperatures well below the boiling point of the aqueous solutions [1]. 

The novel TBS system presented in this work has achieved deep regeneration only 

at temperatures of 80 °C and thus enables using low value heat c. 90 °C for 

operating expenditure (OPEX) reduction in desorption process [2,3].  

    The TBS absorbent performs a homogeneous state at temperature lower than 40 

°C and the loaded solution converts to two phases with simultaneously CO2 release 

at approx. 80 °C. The bench-scale test in a 1 m height packed absorption column 

using newly selected absorbent A1 and improved regeneration technology with a 

continuous stirred-tank reactor, replacing stripping column in conventional process, 

has shown potential predominance of using such TBS system for reducing the cost of 

CO2 capture. The net CO2 capacity of the novel 5M A1 absorbent is more than 80-

130% higher than benchmark 30wt% MEA solution at partial pressures of 50-150 

mbar. According to the experimental results and thermodynamic calculation, the 

energy consumption of TBS process is only 2.2-2.5 GJ/t-CO2, which is reduced by 35-

45% in comparison to conventional MEA solution. The excellent performance of TBS 

absorbent makes it the most promising alternative solvent for the 2nd generation 

post-combustion capture technology and the low-cost TBS process demonstrates 

significant potential for accessing the technical viability in the future scale-up study. 
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