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Optimization of amine-based carbon capture process integrated with
an MVR stripping system
ZHANG Tian-jiao™ , QU Hu, LIU Xin, YANG Jia-peng
( China Petroleum Engineering & Construction Corporation North China Branch, Renqiu 062550, China)

Abstract: Taking an amine-based carbon capture process unit integrated with an mechanical vapor recompression
(MVR) stripping system as the subject of study,and using typical flue gas components from a coal-fired power plant as
design inputs,a full-process simulation model was established using Aspen HYSYS (14. 0) simulation software.Based on
this model , an analysis of the energy consumption distribution within the carbon capture process was conducted. The MVR
stripping system , which accounts for the highest proportion of energy consumption,was examined in detail.Key influencing
factors—including the feed temperature of the rich solution, stripping pressure ,flash pressure,and final secondary steam
pressure—were analyzed and optimized. Based on the optimization of the MVR stripping system, the overall carbon
capture process system was optimized. The results indicate that the MVR stripping system accounts for 83.77% of the
total energy consumption of the carbon capture process system.After optimizing the key parameters of the MVR stripping
system,the carbon loading of the lean liquid in the regeneration process was 0.126 mol - mol™", the CO, stripping
efficiency increased to 92.89% , and the stripping system performance reached its optimal level. Concurrently, the unit
energy consumption for regeneration in the stripping unit was reduced to 1.92 GJ - t™'. The comprehensive energy
consumption of the carbon capture system was reduced to 2.337 GJ -1, representing a reduction of 8. 1% compared to
pre-optimization levels,demonstrating significant energy-saving effects.

Key words: flue gas carbon capture; MVR desorption system; specific regeneration energy consumption; lean

solution carbon loading; CO, desorption rate; energy conservation
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