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ABSTRACT

5573012063:  Petroleum Technology Program
Koon Khonkaen: Process Simulation of Carbon Dioxide Capture
Using lonic Liquid I-Ethyl-3-methylimidazolium Acetate
Thesis Advisors: Asst. Prof. Kitipat Siemanond, and
Prof. Amr Henni 192 pp.

Keywords: Post combustion CO2 capture/ MEA scrubbing process/
CO2 solubility in ionic liquids

Among the emerging technologies created to replace the conventional
monoethanolamine(MEA)-based process for post-combustion CO2 capture, one ionic
liguid, I-Ethyl-3-methylimidazolium acetate ([emim][Ac]) is considered a potential
solvent for green CO2 capture technology, with the added benefit of cost reduction.
In this study, both CO2 capture processes (MEA and [emim][Ac]-based processes)
were simulated to capture 90 % of CO2 from post-combustion flue gas based on a
180 MWe coal burning power plant, using Aspen Plus (V. 7.1). Since the databases
of Aspen Plus do not provide any pure component data for [emim][Ac], the direct
input information and data regression modes in Aspen Plus were employed.
The “modified Lyndersen-Joback-Reid” group contribution method was used to
estimate the critical properties of [emim][Ac], The temperature-dependent correlation
parameters, the binary-interaction parameters for Non-Random Two Liquid model,
the parameters of Henry’s constant model, and the parameters of equilibrium
calculation model were regressed based on the reported properties of [emim][Ac]
available in related literature. Energy consumption and evaluated investment cost
from the simulation of both processes were compared to determine the potential of
[emim][Ac]. The results show both lower energy requirement and investment cost of
the [emim][Ac]-based process compared to MEA by 135 % and 3.75 %,

respectively.
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