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Abstract: In the present study, superflux nickel capillary supports for gas and vapor separation membranes were pre-
pared by a combined process of NIPS and sintering. Nickel capillary precursors were prepared by NIPS process from
PSf-Ni-DMAC-PEG400 dope solution and was sintered at various temperatures in H, atmosphere to reliably produce Ni ca-
pillary support. The optimized Ni capillary support has an outer and inner diameters of 722 and 550 um, and its thickness
was 94 um. It has 3-dimensional pore channel network and its porosity and mean pore diameter was 26% and 4 pm,
respectively. Also, its mechanical strength was tested in tensile mode: its fracture load was 2.84 kgf and the fracture elonga-
tion was 13%. Finally, its single gas permeance was measured: He, N, O,, and CO, permeance was 432,327, 281,119,
264,259, and 193,143 GPU, respectively. The superflux behavior could be explained from viscous flow through the macro-
pores having a diameter of 4 um and narrow thickness. It could be concluded that the superflux behavior of the Ni capillary
support was from the 3-D pore channel network and the small thickness.
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Fig. 1. SEM images for cross-section and surface of nickel
capillary precursor prepared in the present study.
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Fig. 2. SEM images of cross-sectionally polished nickel
capillary supports prepared at sintering temperatures of (a)
800 (b) 900 (c) 950 (d) 1,000 (e) 1,100°C.
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Fig. 3. Outer and inner diameters and thickness of nickel ca-
pillary supports prepared at various sintering temperatures.
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Fig. 4. SEM images for top surfaces of nickel capillary
supports prepared at sintering temperatures of (a) 800 (b)
900 (c) 950 (d) 1,000 (e) 1,100°C.

olel 79 EH 73] HUAOR YL HAT 5
QIek. thepe 2ALwolA AzE UA 2A% XA
£ Edo] w$ #Ustn 713o] °

F4 pm=z IBZ 7|
A R Aol st} wj-- FE FES Y Zo] 7]
= ATE 950°ColA AzE YA mAH AAA = 9
7 722 pm, W7 550 pm, F7 94 yme] At

Fig. 55 800, 900, 950, 1,000, 1,100°C &AL %0
Al AzE YA 2 AAAH G 713ES YERIAT
800, 900, 950, 1,000, 1,100°C2] 24 2% oA AzH
Uz A3 AAA Y 71EES 247 42, 30, 26, 21,
13%0] o &2 257t S71gel webA 713ES
22813k §-712 BEgjute] dulb oz ALREHE -
AdFuY A A= VAE FEe BREE sﬂp_om
et 71FEC] F 35%=2 HZFH Uk &

NA Alzd YA ZAE XA A s 1@011
A B 800°CollA 22" A7t M 48 4 3l

Membr. J. Vol. 28, No. 3, 2018



218 Ju-Seob Song * Churl-Hee Cho

45} —m— Nickel 100%
40 |
_—
= 35}
= I
N’
& *r
- L
& s
H
5 !
& 20}
5L \i
10}
L L L L A L L

800 850 900 950 1000 1050 1100
. . 0
Calcination Temperature( C)

Fig. 5. Porosity of nickel capillary supports prepared at
various sintering temperatures.
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Fig. 6. Fracture loads and elongations of nickel capillary
supports prepared at various sintering temperatures.
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Fig. 7. Single gas permeances of nickel capillary supports
prepared at various sintering temperatures.
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