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Abstract − CO2 loaded absorbent was regenerated by reducing pressure with hydrophobic microporous polyrpropylene hol-

low fiber membrane. An aqueous solution of 2M 2-amino-2-methyl-1-propanol(AMP) was used as CO2 loaded absorbent. De-

sorption experiments were carried out at various temperatures, pressures, and CO2 loadings. The effects of these operating con-

ditions on overall mass transfer coefficient were investigated. The overall mass transfer coefficients increased with decreasing

CO2 loading and increasing absorbent temperature. Rate of CO2 desorption increased with decreasing the pressure of the shell

side. Rates of water vaporization were also obtained. The comparison of water vaporization rate with CO2 desorption rate

shows that the process is operated most energy-effectively at the vapor pressure of water. The determined overall mass transfer

coefficients were much lower than those theoretically calculated for completely non-wetted pore for aqueous absorbent indi-

cating that the pores are partially wetted. 
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Fig. 1. CO2 partial pressure and concentration profiles in desorption
across membrane pore; (a) gas-filled membrane pore (b) absorb-
ent-filled pore.
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Fig. 2. Schematic diagram of experimental apparatus.
: Fluid line, : Vacuum line

A: Constant water bath G: Membrane module
B: Stirred cell H: Pressure gauge
C: Stirrer I: Trap
D: Thermometer J: Air leak valve
E: Gear pump K: Vacuum pump
F: Constant air bath

  

Table 1. Characteristics of Celgard X40 hollow fiber membrane module

Fiber type Celgard X40 microporous polypropylene hollow fiber
Fiber ID/OD(micron) 200/300
Porosity 0.23
Pore diameter(micron) 0.03
Effective surface area 1.4 m2

Area/Volume ratio 29.3 cm2/cm3

Module dimension 2.5×8 in.
Fiber length 15 cm

Fig. 3. Effect of CO2 loading on desorption rate at 323 K.

Fig. 4. Effect of CO2 loading on desorption rate at 333 K.
���� �40� �1� 2002� 2�
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Fig. 5. Effect of CO2 loading on overall mass transfer coefficient.

Fig. 6. Effect of temperature on desorption rate at 85 torr.

Fig. 7. Effect of temperature on overall mass transfer coefficient.

Fig. 8. Effect of pressure on desorption rate.
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DA : diffusion coefficient of CO2 in AMP solution [m2/s]

De : effective diffusion coefficient of CO2 in membrane pore [m2/s]

H : Henry’s law constant [m3kPa/kmol]

KOL : overall mass transfer coefficient based on liquid phase [m/s

kg : gas-film mass transfer coefficient [kmol m−2kPa−1s−1]

kl
o : liquid-film mass transfer coefficient without chemical reactio

[m/s]

km : membrane phase mass transfer coefficient [m/s]

k2 : forward second order reaction rate constant [m3mol−1s−1]

l : thickness of membrane [m]

NA : flux of desorbed CO2 [kmol/m2s]

pA : partial pressure of CO2 [kPa]

R : universal gas low constant [m3kPa kmol−1 K−1]

T : temperature [K]

���� ��

φ : enhancement factor

ε : porosity of membrane fiber

τ : tortuosity of membrane fiber

���

* : equilibrium with bulk phase

����

A : carbon dioxide 

b : bulk liquid phase

g : bulk gas phase

i : interface

m : membrane

w : wetted

nw : non-wetted 

����
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