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Experimental investigation on the absorption characteristics

of two ionic liquids for CO, in cement kiln tail gas

YAN Quanying' ,LYU Yifan' ,PAN Lisheng”, WEI Xiaolin®, LI Bing'
(1.School of Environment and Energy Engineering , Beijing University of Civil Engineering and Architecture , Bejjing 100044 , China ;
2.State Key Laboratory of High—temperature Gas Dynamics , Institute of Mechanics , Chinese Academy of Sciences ,Beijing 100190, China )
Abstract : With the continuous global warming trend , reducing carbon emission from industry is imminent. In the production process of ce-
ment clinker,a large amount of tail gas in which consist over 30% CO, is emitted from the cement kiln. Therefore , it will contribute greatly
to capture CO, from tail gas of cement kilns for carbon emission reduction of industrial field. Taking two ionic liquids, [ M,Gu ] Ac( tetram-
ethylguanidine acetate) and [ TMG ][ Lac ] ( tetramethylguanidine lactate ) , as research objects,the absorption characteristics of pure CO,
and CO,in simulated tail gas of cement kiln tail gas at 30 °C,50 °C and 70 °C were investigated. The results show that the maximum ab-
sorption capacity for pure CO, and CO, in simulated flue gas from cement kiln tail by ionic liquids decreases greatly with the increase of
working temperature. The maximum absorption capacity of the two ionic liquids at 70 °C is 50% less than the maximum absorption capacity
of the two ionic liquids at 30 °C. The absorption effect of [ M,Gu] Ac and [ TMG ][ Lac] on CO, in simulated tail gas of cement kiln is ob-
viously worse than that of pure CO,. The maximum absorption of CO, by the two ionic liquids is only 22.3% and 20.9% of that of pure CO,
under the same conditions. The five times absorption and regeneration cycle experiments of two kinds of ionic liquids were carried out at 70
°C. The results show that the absorption properties of the two ionic liquids are basically stable in five experiments, and the regeneration
times have little effect on the CO, absorption capacity of the two ionic liquids.
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Fig.1 Experimental system for CO, absorption by ionic liquids
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Fig.4 Absorption characteristics of [ M,Gu]Ac and [ TMG] [lac] for CO,in tail gas of cement rotary kiln under normal pressure
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