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Experimental study on absorption and desorption of CO, by anhydrous absorbent

composed of 2-ethylhexy-1-amine and N, N-dimethylformamide
HE Yan', TIAN Ying-lin®, DU Shu-ming’, WANG Le-meng'*>, FU Dong'”, ZHANG Pan'>"
(1.Department of Environmental Science and Engineering, North China Electric Power University, Baoding 071003,
China; 2.Hebei Key Lab for Collaborative Control of Multi Pollutants in Flue Gas of Coal Fired Power Station,
North China Electric Power University, Baoding 071003, China; 3.New Energy Technology Research Institute
Co., Ltd., CHN Energy Investment Corporation, Beijing 102211, China)

Abstract: The combination of 2-ethylhexy-1-amine (EHA) and N, N-dimethylformamide ( DMF) is selected as a
new type of water-lean absorbent,and its performance changes in absorption and desorption of CO, from simulated flue
gas are explored. The cycle performance and reaction mechanism are also analyzed. Results show that the EHA-DMF
anhydrous absorbent has higher absorption capacity and desorption rate at high concentration,and shows a good stability
in recycling.It is indicated from reaction mechanism analysis that EHA absorbs CO, to generate methylcarbamate, while
DMF as an additive promotes the rapid transfer of CO,.In addition, the wetted-wall column experiment suggests that the
absorption rate of CO, decreases with the increase of CO, loading amount and the decrease of flue gas flow rate.In a sum,
this EHA-DMF compound absorbent demonstrates significant application potential and broad development prospects in
the industrial application field.

Key words: CO, capture; anhydrous absorbent; absorption-desorption performance; 2-ethyl-1-hexylamine;
N, N-dimethylformamide
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0.92 313 8.33 2.51 0. 89 1.06x107° 9.52x107° 1.85x1077 1.28x107  51.46 48.54
0.92 313 16. 67 2.51 0. 89 1.06x1073 1. 18x1077 2.24x1077 1.38x107°  52.68 47.32
0.92 313 25.00 2.51 0. 89 1.06x107° 1.26x1077 2.49%x1077 1.44x107  50.60 49. 40
0.92 313 33.33 2.51 0.89 1.06x107° 1.43%x1077 2.86x1077 1.55x107  50.00 50. 00
1.34 313 8.33 4.60 0.93 7.60x107° 3.22x1078 8.38x107% 7.39x107%  38.42 61.58
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