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Simulation on CO; capture process using
an Aqueous MEA solution
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Abstract The CO, capture technology using an aqueous amine solution is studied widely now. The entire
process consists of an absorber to remove carbon dioxide selectively and a regenerator to regenerate absorbent
and acquire pure carbon dioxide. Because there are the complicated design variables that affect performance of
the process, it needs optimization and analysis through modeling to make a commercially reliable process. In
this study, the decomposition method was proposed to consider convergence problem and sensitivity analysis was
executed for the carbon dioxide capture process variables. Non-equilibrium model was used in the simulation to
get more realistic results and we designed optimized process with more than 95% purity and 90% recovery.
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[Table 1] Values of pre-exponential factor k, and the
activation energy E

Reaction No. k E(cal/mol)
4 4.32e+13 13249
5 2.38e+17 29451
6 9.77e+10 9855.8
7 2.18e+18 14138.4
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[Table 2] Feed specification

Parameter Flue gas LEANIN
Temperature( C) 59.2 40.1
Pressure(atm) 1.01 1.6

Total flow rate(m’/hr) 507.8 2.6
Feed mass-frac.

HO 0.016 0.846
CO; 0.184 0.029
MEA 0.125
N 0.752

0O, 0.047
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[Fig. 2] CO, removal process flow sheet using ASPEN PLUS
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