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CO; capture performances of monoethanolamine/N-methyl-2-pyrrolidone solutions
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CO; can be separated from an exhausted gas using an amine aqueous solution; CO; is
absorbed at a low temperature and released at a high temperature. A commercialized
monoethanolamine HONCH,CH,OH (MEA) aqueous solution has a large regeneration energy
of CO,, which is a problem to be solved. Among non-aqueous solvents having low specific
heats and small vapor pressures, we reported that a DMSO solution of MEA is a good CO»
absorbent. In this paper, we present a study on CO, absorbent properties of an N-methyl-2-
pyrrolidone (NMP) solution of MEA. We observed the *C-NMR spectra of an NMP solution
of MEA (30 wt%, 5.037 mol/L) before and after CO, bubbling. We observed some *C-NMR
bands attributable to the MEA carbamate formed from the reaction between MEA and COa,
and no COssignal. Thus, CO is saved as the carbamate in the absorbent. The maximum amount
of absorbed CO, was 3.02 mol/L, corresponding to the loading value (amount of absorbed
COy/amount of amine) of 0.599. The amounts of CO, release at 60, 80, 100, 120, and 140 °C
were determined using NMR. On a thermodynamic model reported by our group [1], CO,
regeneration heats were calculated from the NMR data and literature values of thermodynamic
quantities. The CO, regeneration heat of the MEA/NMP solution at 120 °C was 5.21 GJ/ton-
CO,. The regeneration heats of the MEA aqueous solution and the MEA/DMSO solution were
12.84 and 4.56 GJ/ton-CO,, respectively. Therefore, the NMP solution of MEA is a good CO»
absorbent.
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