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Abstract: Cellulose triacetate (CTA) polymer among cellulose esters were used for preparing hollow fiber membranes
by phase separation method to investigate the gas permeation properties. To endow gas separation properties, 1,4-dioxane
and LiCl were used as additives in the polymer dope solution. The spinning conditions including spinning temperature were
controlled to form an active skin layer on the hollow fiber surface. Scanning electron microscopy was used to examine mor-
phology of surface and cross section of the prepared CTA hollow fibers. The gas permeation performance of CTA hollow
fiber membranes showed Pcox = 17 GPU and @ coxnz = 48.
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Fig. 1. Schematic diagram of time-lag apparatus.
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Fig. 2. Plot for gas permeability test using time-lag
apparatus.
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Table 1. Gas Permeability of CTA Film for Various Gases

Permeability (barrer*) Selectivity, @ a/n

H2 COz 02 N2 a/Hz/COz a/C02/N2 a/02/N2

CTA

(25°C) 10.0 3.94 0.83 0.14 2.54 28.14 5.93

-10 3,2
* barrer; 107 cm * cm’/em” ¢+ s - cm Hg

Table 2. Diffusivity and Solubility of CTA Film for
Various Gases

I"12 COz 02 Nz

Diffusivity 9.62 x 107 1.11 x 10* 1.93 x 10° 1.22 x 10*

Solubility 1.04 x 10° 43 x 10® 3.55 x 10° 1.14 x 10°
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Table 3. Sample Designation of Hollow Fiber Membranes

Sample No. Composition (wt.%) A(lcrff;p
S1-1 30
S1-2 CTA/NMP/1,4-dioxane = 18/72/10 15
S1-3 0
S2-1 30
S2-2 CTA/NMP/1,4-dioxane = 18/69/10/3 15
S2-3 0

Fig. 3. Photograph of CTA film prepared by solution
casting.
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Table 4. Gas Permeance (GPU) of CTA Hollow Fiber Membranes for Gas Separation

Sample Before coating After coating
No. Pro Poo Pcoz @ 022 @ cooN2 Prno Po2 Pcoz @ 0oN2 @ cooN2
S1-1 1.9 3.7 13.0 1.95 6.90 0.34 1.55 16.5 4.56 48.5
S1-2 4.6 6.9 21.5 1.49 4.66 0.92 3.78 17.3 4.11 18.8
S1-3 528.3 483.5 422.4 0.91 0.80 6.31 16.01 72.8 2.54 11.5
S2-1 9.7 11.0 25.5 1.13 2.64 7.1 11.0 31.9 1.6 4.5
S22 40.8 44.8 524 1.10 1.28 25.7 29.1 514 1.1 2.0
$23 365.3 333.6 333.6 0.95 0.91 81.4 76.8 128.4 0.91 1.3
GPU : 10° ecm’/em’ - sec - cm Hg

L]

Fig. 4. SEM images of CTA /NMP/1,4-dioxane = 18/72/10
; (@) S1-1, (b) S1-2, (c) S1-3.
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Fig. 6. Photograph of the test module for hollow fiber
membrane and housing.
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Fig. 7. Effect of air gaps on gas permeation properties of
CTA hollow fiber membranes (S1).
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