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Study on carbon capture performances of compound alcoholamine solutions
enhanced by Ce-Mn-based catalysts

WANG Jingkuan', PI Wenting', YUAN Shitong?, FU Dong'?, LI Liwen®, DU Shuming*, ZHANG Pan'?
(1. Department of Environmental Science and Engineering, North China Electric Power University (Baoding), Baoding 071003,
Hebei, China; 2. China Datang Group Science and Technology Innovation Co., Ltd., Xiong’an 071799, Hebei, China; 3. Hebei Key
Lab of Power Plant Flue Gas Multi-Pollutants Control, North China Electric Power University (Baoding), Baoding 071003, Hebei,
China; 4. New Energy Technology Research Institute Co., Ltd., CHN Energy Investment Corporation, Beijing 102211, China)

Abstract: In the field of CO, capture from flue gas, the synergistic improvement of CO, capture efficiency of amine solutions and
low-temperature efficient regeneration is a key issue that urgently needs to be solved in industrial applications. Ce@C (Ce concentration
of 0.2 mol/L), Mn@C (Mn concentration of 0.2 mol/L) and xCeyMn@C (x:y = n(Ce):n(Mn)) were prepared by hydrothermal method.
Compound alcoholamine absorbents were constructed by monoethanolamine (MEA) and N-methyldiethanolamine (MDEA) as the amine
component (total mass of 40 g). The surface morphologies, microstructures and electronic states of the catalysts were characterized by
SEM, TEM and XPS, and the CO, absorption-desorption performances for the compound alcoholamine absorbents with the catalysts
were studied. The results show that the compound alcoholamine absorbent (1E2D) composed of MEA and MDEA with mass fractions of
10% and 20%, respectively, has relatively high CO, absorption-desorption performance, with the CO, absorption loading amount of
8.648 x 107 g/g (absorption temperature of 313.15 K, same below), the CO, desorption amount of 5.867 x 107 g/g (desorption temperature of
363.15 K, same below) and the desorption efficiency of 67.844%. Compared with 1E2D, after adding 1CelMn@C with mass fraction of
0.05% to 1E2D, the CO, absorption loading amount can be increased by 12.26%, the CO, desorption amount can be increased by 30.74%
and the desorption energy consumption can be reduced by 14.6%. After five continuous cycles, the system exhibits good stability.
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Fig. 1 Schematic diagram of preparation process of catalyst
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