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1. Gas bottle 2. Needle valve
3. Pressure gauge 4. Membrane module
5. Bubble flow meter

Fig.1. Schemiatic experimental apparatus for gas permeation flow test

a1, o] Wl 81 l-methyl-2-pyrrolidone(NMP)E AF&3}A T} Coal tar pitch(-s A2 3}eH(F)=
AAE e vy skl AFE3FSla PAN-> Aldrich 181315-50G(CAS 872-50-4)5 AF&-3}3i L)
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Z(coagulation bath)oll Al 21 WALel] o8] Az ATt A
AlZE E]F %ﬂ"’FﬂF/lE g e 371 FollA 7435’\]5'3‘4. ol g
B AR 9i 2 &5 A" F e FRE wEo 77 & 37
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Fig.2. The morphology of the cross-section(left) and surface(right) of hollow fiber membrane

B vhe} o] FFALEe] whH(cross-section) Q] 9+ (inner) ¥ HHZZ(outer)oll 3 A 3 El(finger
type)d] W2 7| FES Holal Ul ol g T UH-9 macrovoidst =& T FEFS
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Fig.3. The SEM micrographs of the cross-section(left) and surface(right) of activated carbon hollow
fiber membrane: holding time((a) 10min, (b) 60min and (c) 90min) at 800C
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Pitch/PAN/NMP = 15/10/75, N, gas —@— 10min
—O— 60min
—¥— 90min

Pitch/PAN/NMP = 15/10/75, CO, gas ®— 60min

—O— 90min
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Fig.4. Permeability of activated carbon hollow fiber membranes for N, and CO,
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