Pilot Plant

Device: Remove CO2 from a gas mixture

~15 wt% MEA in water is the working fluid; chemically
enhanced absorption (about 2 orders of magnitude
greater than physical solubility, >3 OoM than N2) recycle
by heating and contact with CC “steam/MEA” flow in
packed tower. Recycle everything

You measure: gas composition at 6 points along
absorber, many temperatures, pressures,

You can vary gas and liquid flows, steam flow to reboiler,
etc.

Verification of process, learning operating procedures,
running process are critical outcomes

Main results:
* You determine mass transfer coefficients in absorber,

heat transfer coefficients in C100 and C200 and verify
pump performance



GAS ABSORPTION/STRIPING




Imperial Flowsheet

Packed Towers
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THE TWO COLUMNS
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Why Countercurrent

greater overall “driving
force” (concentration difference)

(potentially) no limrtation on
amount of CO2 removed

* could contact lowest
concentration exiting gas
with “pure” solvent
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FIGURE 10.6-3.  Packed tower flows and characteristics for absorption.
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Structured

Both give: Random
*high surface area between liquid and gas

e continuous mixing of liquid and gas and they flow through column
*high fraction of “void" space so that the pressure drop Is low



VO BASIC PRINCIFES

 Conservation of mass

» Keep track of chemical species and deal with
reaction

» Rate of transfer equation

» analogous to Newton's Law of cooling
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k=> mass transfer coefficient

A=> area of contact

N ,=> moles across interface/time

C=> molar concentration of CO, 1n gas
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