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Preparation and oxygen permeation property of
(SrCoy sFey ,03-5) 0.0 (SrZr0O;), ; hollow fiber membrane

LI Wei, LIU Jian-jun, ZUO Yan-bo, CHEN Chu-sheng

(Laboratory o f Advanced Functional Materials and Devices, Department of Materials Science and Engineering ,

University of Science and Technology of China, Hefei 230026, China)

Abstract: Dual-phase hollow fiber membrane SrCoy s Fey » Os 5-SrZrQ; (10 mol%) was prepared using the
phase-inversion method. The hollow fiber had a dimension of 0.25 mm in thickness, 1. 70 mm in outer
diameter. The oxygen permeability of the hollow fiber was measured by exposing its shell side to ambient

air and sweeping the tube side with high purity helium to carry away the permeated oxygen. An oxygen

2 1

flux as large as 1. 42 ml « cm # *« min ' was obtained at 950 ‘C. The permeation flux expectedly increased
with temperature, and the apparent activation energy was calculated to be 35.3 &= 1.6 kJ/mol in the
temperature range of 850 ~950 °C. The oxygen permeation flux also increased with the increase in the
helium sweeping rate corresponding to a lower oxygen partial pressure at the tube side. A plug-flow model
in combination with the Wagner theory was used to simulate the oxygen permeation process. The
simulation results were in fair agreement with the measured permeation data.
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Tab. 1 Preparation parameters for SCF-SZ

hollow fiber membrane

parameters value

suspension composition/ (wt %)

NMP 27.43
PVP (K30 0.79
PESf (Radel A-100) 4. 88
ceramic powder 66. 90
injection rate of internal coagulant/(ml « min~!) 5~10
nitrogen pressure/MPa 0.3
Air gap/cm 2
sintering temperature/°C 1230
sintering time/min 900
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Fig. 1 Scheme of the oxygen permeation

measurement for hollow fiber membrane
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Fig. 4 SEM images of SCF-SZ hollow fiber membrane
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Fig. 6 Oxygen flow rate at the outlet of the hollow

fiber as a function of He sweeping rate
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