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Abstract : In this research, polysulfone hollow fiber membrane was used to recover CO, which is one of greenhouse gases from
flue gas stream being emitted after the combustion of fossil fuels. The prerequisite requirement is to design the membrane process
producing high-purity CO, from flue gas. For separation of CO,, a membrane module and flue gas containing 10% carbon dioxide
was used. The effects of operating conditions such as pressure, temperature, feed gas composition and multi-stage membrane on
separation performance were examined at various stage cuts. Higher operating pressure and temperature increased carbon dioxide con-
centration and recovery ratio in permeate. Recovery ratio and separation efficiency increased if a higher content of CO, injection gas
composition. Three-stage membrane system was producing a 95% CO, with 90% recovery from flue gas. The separation efficiency
of three-stage membrane system was higher than one-stage system.
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Table 1. Experimental conditions for mixture gas separation

Experimental conditions

Feed pressure 2,8, 4,5 kgi/em®

Permeate pressure 1,04 kgf/cm2
Operating temperature 20, 40C
Membrane stage 18t ond 3¢

Flue gas composition

CO, 10, 26 vol %
No 90, 74 vol %

-

_Q;,_,.I_LFT_

Wet gas
meter

Membrane module

Fig. 1. Schematic diagram of experimental equipment,
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Table 2. Gas permeation of polysulfone hollow fiber membrane
(@t 20C, 1 kgi/cm?)

Membrane Pn. Pco, Pco,/ Pn;
LPM (L/min) 0.19 71
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Fig. 2. The effects of pressure differences on the CO. concen-
tration and recovery ratio as function of stage cut at
207C,
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Table 3. Mixture gas separation performance of polysulfone hol-
low fiber membrane by three-stage system

Stage Pressurze [CO2)ted  [CO2p Stage Re;overy [CO2Jr
(kgi/em?) (%) (%) cut ratio (%) (%)
1% 50 10 26 0.35 9N 1.0
om 50 26 70 0.29 79 104
3¢ 50 70 95 075 99 10,1
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