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Abstract — The effects of various system parameters on the absorption and desorption of carbon dioxide into the absorbent lig-

uid were investigated in a circulatory hollow fiber membrane contactor with absorption and vacuum mode desorption modules. An

aqueous potassium carbonate solution was used as a chemical absorbent and its permeation results were compared to those

obtained with pure water as a physical absorbent in order to figure out the effect of chemical reaction. The mixture of carbon diox-

ide and nitrogen was used as an feed gas, and the pore condition of hollow fiber membrane was hold to be non-wetted through an

appropriate control of pressures of the mixture gas and the absorbent. The permeation rate of carbon dioxide was increased with

the increment of the flow rate of the absorbent in the absorption module. Particularly, in the case of an aqueous potassium car-

bonate solution used as an absorbent, the permeation rate of carbon dioxide was higher than that in pure water. The permeation

rate was increased with the increments of the flow rate of mixture gas. The desorption rate of carbon dioxide was increased with

the increment of the vacuum degree in the desorption module, and the absorbent flow rate for the desorption module.
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Table 1. Dimension of polysulfone hollow fiber
L.D.(um) O.D.(um) Porosity(%)
1400 1700 2 0.1

Pore size(um)

Table 2. Characteristics of polysulfone hollow fiber module

Molule (f;):t‘;:t I.D. Fiber Packing Contact area(cm)®
type € (em) no. fraction Modul volume(cm)?
(cm)
Polysulfone 25 0735 10 0.5 10.37
hollow fiber
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Table 3. Critical pressure of polysulfone hollow fiber

Surface Contact angle Critical pressure
tension (degree) (AP)

Pure water 72 mN/m 69.78 82.2 psia

5 wt% K,CO4 43 mN/m 66.40 49.1 psia

10 wt% K,CO4 33 mN/m 65.07 37.7 psia

Fig. 1. Schematic experimental setup for gas absorption and desorption
using hollow fibers.

1. Helume gas bomb 11. On-off valve

2. Needle valve 12. Vacuum pressure gauge
3. Absorbent resorvoir 13. Vacuum trap

4. Liquid flow meter 14. Gas chromatograph

5. Mass flow controller(gas) 15. Bellows valve

6. Pressure gauge 16. Vacuum regulator

7. Absorption module 17. Vacuum pump

8. Desorption module 18. Mixture gas bomb

9. Back pressure regulator 19. Mass flow meter(gas)
10. Master flux pump
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Table 4. Experimental conditions for absorption
Gas flo Temp.
Fiber no. Absorbent Absorbent ﬂow 3 W. P
rate (cc/min)  rate (cm*/min)  (°C)
10 Pure water 20 5 25
K,CO; 5 wt% 30 7.5
K,CO; 10 wt% 40 10

Table 5. Experimental conditions for desorption

Vacuum pressure Absorbent flow rate

Absorbent (torr) (cc/min)
Pure water 50 20
K,CO; 5 wt% 100 30
K,CO; 10 wt% 400 30
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Fig. 3. Removal % of CO, versus absorbent flow rate with various
concentrations of absorbent.
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Fig. 4. Permeation rate of CO, versus gas flow rate with various con-
centrations of absorbent.
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Fig. 5. Removal % of CO, versus gas mixture flow rate with various

concentrations of absorbent.
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Fig. 9. Desorption rate of CO, versus absorbent flow in to the de-
sorption module with various absorbent flow rate for absorption
mode.
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Fig. 10. Permeation rate of CO, versus reuse number of absorbents for
desorption mode.
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