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Development and experimental study of new low energy consumption
CO, capture technology for coal-fired flue gas

Abstract; Amine absorption method which is used for removing CO, from coal-fired power plant flue gas has the
high energy consumption and degradation rate, strong corrosion. In view of these defects and flue gas having low CO,
partial pressure, a new organic amine absorbent whose saturated absorption capacity can reach to 47.447. 4L CO,/L
aminehas been developed. Compared with MEA solution, its saturated absorption capacity has been increased by
29.1% , and the regeneration rate increased by more than 80%. The CO, capture process flow has been analyzed, and
‘ absorption heat pump + MVR heat pump’ double heat pump coupled low energy consumption CO, capture system has
been developed. Compared with traditional MEA technology, this system can save 38. 32% energy, and its water sav-
ing rate can reach to 63%. The new amine ahsorbent and new system has been used in Sheng-li 100t/d power plant for
the plot test. The results of the study show that under the conditions of CO, capture rate =80% , CO, purity =
99.5% , its regeneration energy consumption is 1. 395 t steam/t CO, (2. 9G]/t CO,), and compared with MEA indus-
trial measured value 2 t steam/t CO, (4. 2GJ/t CO, ), it reduced by 30.2% ; integrated double pump device system
regeneration energy consumption fell to 1. 01t steam per ton of CO, ( considering power consumption of total energy con-
sumption of regeneration 2. 3GJ/t CO, ). Compared to the previous system without applying double pump, the energy
consumption (2.9GJ/t CO,) reduced by 21% , and compared to the determination of MEA industrial value, it re-
duced by 45%

Key words: coal-fired power plant; CO, capture; absorbent; double pump; regeneration energy
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