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Abstract: In this study, CO, separation experiment was performed on a CH4/CO, mixed gas using a ceramic hollow
fiber membrane contactor module (HFMC). In order to fabricate high-durability HFMC, a high-durability hollow fiber
membrane was prepared and evaluated. HFMC was fabricated using the prepared hollow fiber membrane, and the
experiment used a mixture of CHy4/CO, (30% CO,, CH,4 balance) and monoethanolamine (MEA). During HFMC operation,
the effect of gas and absorbent pressure on the CO, removal efficiency was evaluated. The CO, removal efficiency increased
as the gas pressure increased, and the CO, absorption flux also showed a tendency to increase with the liquid flow rate. In
addition, when the CO, absorption rate was less than 40%, LTS-1, a counter-current form where the absorbent enters from
the bottom, has higher CO, removal performance than LTS-2, a countercurrent form in which the absorbent enters from the
top. and when the absorption rate was 40% or higher, LTS-2 had higher performance than LTS-1.
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Fig. 1. Schematic diagram of hollow fiber spinning equip-
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Fig. 2. Schematic diagram of ceramic hollow fiber mem-
brane contactor module for CH4/CO, separation and oper-
ating conditions.
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Table 1. Operating Conditions for CH4/CO, Separation Ex-
periment Using Ceramic Hollow Fiber Membrane Contactor
Module

Parameters LTS-1 LTS-2
Gas flow rate (Nm’/h) 0.1
Liguid flow rate (ml/min) 75

Liquid flow direction = Top — bottom Bottom — top

Gas flow direction Bottom — top Top — bottom

Fig. 3. Cross-section scanning electron microscopy (SEM)
images of the hollow fiber membrane according to spin-
ning conditions.
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Fig. 4. N, gas permeation fluxes of sample (3, 20, 10, 1350)
and (3, 20, 10, 1450).
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Table 2. Evaluation of Pore Properties of Sintered Hollow
Fiber at 1350 and 1450°C

Parameters 1350°C 1450°C
effective surface porosity (m™) 29489 6846
mean pore size (Lm) 0.1974 0.2494
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Fig. 5. (A) CO, removal efficiency, (b) CO, absorption
flux according to liquid flow rate according to the pres-

sure difference between absorbent and gas in the LTS-1
and LTS-2 flows.
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