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A Study on the Separation of CO, from Flue Gas
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Abstract— This study is on the separation of Global warming effect gas, CO, by chemical ab-
sorption from mixture of CO,-N, which was modeled after flue gas of fire power plant. In-
vestigation of optimum condition for absorbent was carried out by using sparged vessel apparatus.
Through packed tower experiments, applicabilities of two absorption models were tested by com-
paring experimental results with theoretical values. Absorbent used in the experiments was
Monoethanolamine (MEA) and gas mixture was made in the mole composition of 15% CO, and
85% N,. Through estimations of CO, loading and CO, removal efficiency, optimum concentration
of absorbent was found in the range of 4~5 M. To find a rate of absorption, an enhancement fac-
tor was introduced. Values of rate of absorption were calculated by Film model and Higbie model,
respectively. Higbie model showed good agreement with experimental results. Therefore, this
models is considered to be applicable to the CO, separation process for flue gas from fire power
plant.
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Table 1. Structural formula and properties of MEA?,

Property MEA

Structural formula HO-CI- (ll-N H
[N \H

Molecular weight 61.09

Specific gravity 1.0179 20/20°C

Boiling point, °C 171 at 1 atm

Freezing point, °C 10.5

Absolute viscosity, cps 24.1 at 20°C

Vapor pressure, mmHg 0.36 at 20°C
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Fig. 1. Schematic diagram of sparged vessel apparatus.
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1. packed tower 2. manometer 3. distributor 4. flowmeter
5.pump 6. feedtank 7. heater 8. water bath 9. storage tank
10. sample tab

Fig. 2. Schematic diagram of absorption tower ap-
paratus.
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Fig. 4. The amount of CO, absorbed with time at dif-
ferent MEA concentration.
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a, :total amine concentration [M(=gmol/L)]

a : concentration of reactant A [M]

A* : concentration of dissolved gas A at interface, in
equilibrium with gas at interface [M]

A" : concentration of A in bulk of liquid [M]



satgsde] Y dadirta F AF2AE vk COp B B A7 211

: concentration of A in equilibrium with bulk liquid [M]
: concentration of B in bulk liquid [M]

: diffusivity [em?/s]

: enhancement factor for second-order reaction [-]

: enhancement factor for first-order reaction [-]

: enhancement factor for instantaneous reaction [-]

: second-order rate-constant for reaction for CO,

with MEA [cm*/gmol - 5]

: liquid film mass transfer coefficient [cm/s]
: rate of reaction [gmol/cm’ - s]

: rate of absorption [gmol/cm’ - s]

: time [s]

: time of exposure of liquid to gas [s]

: temperature [K]

: CO; loading [-]

: carbonation ratio of amine solutions [-]
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