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ABSTRACT

Porous Al,O; hollow fiber membranes were successfully prepared by dry-wet spinning/sintering method. The SEM
image shows that the AL,Os hollow fiber membrane consists mostly of sponge pore structure. The contact angle and

the breakthrough pressure were 126 °

and 1.91 bar, respectively. This results indicate that the Al,O; hollow fiber

membranes were successfully modified to hydrophobic surface. The hydrophobic modified AlL,O; hollow fiber
membranes were assembled into a membrane contactor system to separate CO, from a model gas mixture of the
flue gas at elevated gas velocity. The CO, absorption flux was enhanced when the gas velocity increased from 1x
107 to 6x10° m/s. Whereas the CO, absorption flux was decreased with the number of hollow fiber membrane
of a module because of the concentration polarization. Furthermore, we developed an lab-scale Al,O3 hollow fiber
membrane contactor modules and their system (i.e.,, CO, absorption using the Al;O; membrane and monoethanolamine
(MEA)) that could dispose of over 0.02 Nm®/h mixture gas (15% CO,) with the removal efficiency higher than 95%.
The results can be useful in a field of the membrane contactor for CO, separation, helping to design and extend

a equipment.
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Fig. 1. Schematic diagram of mass transfer mechanism
in the membrane contactor.
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Table 1. Condition of dope solution and spinning for
fabrication of the alumina hollow fiber mem-

branes

Parameter Value
Starting suspension composition (wt%)
Alumina powder’ 51.2
TEP” 42.8
PES{™ 5.1
PVP™ 0.9
Dope temperature (C) 20
Internal coagulant temperature (C) 20
Flow rate of internal coagulant (mL/min) 5
Extrusion pressure (bar) 1
Air gap (cm) 10

" Alumina (ALOs, 99.9%, Kceracell, Korea).

™ Triethylphosphite (TEP, 99%, Junsei Chemical Co., Ltd, Japan).
™" Polyethersulfone (PESF, Ultrason® E6020P, BASF, Germany).
™™ Polyvinylpyrrolidone (PVP, SIGMA-ALDRICH, U.S.A).
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Fig. 2. Photos of (a) the Al,Os; hollow fiber membranes,
(b) the hollow fiber bundles, (c) the membrane
contactor module.
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Table 2. The properties of Al,O3; hollow fiber membrane

contactor

Parameter Value
Fiber inner diameter (mm) 0.82
Fiber outer diameter (mm) 1.45
Effective length (mm) 150
Effective surface area (mm?) 520.83
Module inner diameter (mm) 35.15
Module outer diameter (mm) 42.30
Number of fiber 1, 3,5, 10
Contact angle” (°) 126.0+0.85
Breakthorugh pressure” (bar) 1.91+0.5
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