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Q ok WixA g9 fxaZde] FANAM HEEHE NYNF; EF 7k Z2E A3 HY4EE S3A Az A5 36t
At} WA non-solvent induced phase separation (NIPS)<} vapor induced phase separation (VIPS) 23 34 & o|&3la] 7|4
Ego] Bo yRA FFALE Azt Axd F3AE 8ol PDMS(polydimethylsiloxiane)$}F Teflon AF1600® I
B2l A E o] &35te] g Hlke FrlA o g FESHE PR VA EEus At Alxd Eejue FEY &
2L A 9] 71A B2 B0 wheEl Adoldk NyNF; £8] 45 BTt 53] Teflon AF1600® ©] ZHE FFAM 75
NyNF; 28 A5 14)& RAFU, N, FIEE 4.5 GPUE YERISIH. A8 ZZAHE 93 v|w3)] & v, B == oF
Tt A EAT 71A Ael=s 34 SV o] B2 NYNRE BEsle Ed9 7224 2 7Hs4E AYs AL

2 JddEy.

Abstract: Fabrication of polysulfone (PSf) hollow fiber membranes was investigated for the separation of Ny/NF; gas
mixtures, which are emitted from the display and the semiconductor industries. A combination of the non-solvent induced
phase separation (NIPS) and the vapor-induced phase separation (VIPS) technique was applied to develop high flux hollow
fiber membranes. Thin polymer layers were further coated onto the surface of the hollow fiber membranes by using poly-
dimethylsiloxiane (PDMS) or Teflon AF1600®, which contributes to improve the N,/NF; selectivity. The N,/NF; separation
performances of our PSf hollow fiber membranes were determined by the intrinsic properties of coating materials.
Especially, the PSf hollow fiber membrane coated with Teflon AF 1600® exhibited a higher N,/NF; selectivity (> 14) with
a slightly lower N, permeance (4.5 GPU), as compared to the commercial PSf counterparts. This feature provides a good
potential as a membrane structure to separate Ny/NFj.
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Fig. 1. Chemical structures of (a) Teflon AF1600® and (b) Polydimethylsiloxane.
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Fig. 2. Schematic representation of the spinning apparatus for polymeric hollow fiber membranes.
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Table 1. Spinning Conditions of the Polysulfone Hollow Fiber Membranes

Dope solution Composition of bore solution Bore solution Air Winder Relgtiye

Name (PS{/NMP/Glycerol) (NMP/Water) flow rates gap (rpm) humidity
(Wt%) (Wt%) (mL/L) (cm) (%)
PSf29 1 29/61/10 50/50 3 50 - 38
PSf 29 2 29/61/10 50/50 3 20 - 38
PSf 25 1 25/64.3/10.7 50/50 2 50 7.34 72
PSf 25 2 25/64.3/10.7 50/50 3.5 50 11.34 84
PSf 20 1 20/68.6/11.4 0/100 3.5 50 - 70
PSf 20 2 20/68.6/11.4 75/25 3.5 50 - 76

250 um

Fig. 3. The cross-section SEM images of the polysulfone hollow fiber membranes; (a) PSf 29 1, (b) PSf 29 2, (c) PSf 25 1,

(d) PSf 25 2 (e) PSf 20 1, (f) PSf 20 2.
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Table 2. Critical Temperature (Tc), Critical Volume (Vc), Permeability (P), Time-lag (£ ), Solubility (S), and Diffusivity (D)

of N, and NF; in PDMS Membrane

Penetrant Tc yc P . S x 10-33 D x21o-6
K) (cm’/mol) (barrer) (cm’(STP)/em’cmHg) (cm/s)
N, 126.20 89.80 258.82 1.10 20.36
NF; 233.95 135.97 346.46 6.13 5.65
107 Table 3. No/NF; Permeability and Selectivity of the Teflon
AF1600® Membrane
%" ol CIC’IS-Fi ] Name PDMS Teflon AF16008
WE cH, - (Permeability) (Permeability)
% . C.FA' N, (barrer) 258.82 133.66
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w
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Fig. 4. (a) gas solubility as a function of critical temper-
ature, (b) gas diffusivity as a function of critical volume in
PDMS membrane.
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Fig. 5. The cross-section SEM images of polysulfone hollow fiber membranes; (a) PSf 25 1, (b) PSf 25 1 coated with 6
wt.%PDMS, (c) PSf 25 1 coated with 10 wt.% Teflon AF1600®.
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