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Research progress on enhanced CO, absor ption based on
monoethanolamine complex solvents

HU Shukang', ZHAO Bingtao™, FAN Zhibin', SU Yaxin®
(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093,
China; 2. College of Environmental Science and Engineering, Donghua University, Shanghai 201620, China )

Abstract: CO, capture, utilization and sequestration technology is an effective solution to achieve "carbon
neutralization”, and the development of enhanced absorption method with high-tech and cost-efficacy is a
prerequisite for carbon capture. Due to the limitation of monoamine solution, the multi-component solvents
based on coupling strategy can enhance the absorption of CO,, especially the CO, emitted during the energy
utilization process, which can achieve the coordination of functional groups, enhance the absorption
performance and reduce the energy consumption of regeneration. In this review, the performance
characteristics and process mechanism of enhanced CO, absorption by the latest multicomponent complex
solvents based on monoethanolamine (MEA), such as mcllticompcment complex, anhydrous, ionic liquid
and phase change absorbents were discussed. The quantitative effects of important operating parameters
such as CO, partial pressure, temperature, mass fraction of solvent and gas-liquid flow rate on the
absorption performance were evaluated, and its technical and economic properties were analyzed. Finally,
the problems to be addressed in the development of CO, absorption by multi-component mixed solvents
based on MEA were summarized and the future devel opment direction was prospected.
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Fig. 1 Compounding modes, processes and performance objectives based on MEA solvents
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Table1l Performance comparison of different MEA compound solvents
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=
MEA+DETA W(MEA)=20%, w(DETA)=10% W2 i %5 5+ 0.556 kg COL/kg i , CO, W W% 1t w(MEA)=30% [16]
AR 31%0
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Fig. 2 Comparison of regeneration energy consumption for
different types of absorbents
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