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Preparation and Modification of BA¢.sSRo.sCO0.sFE0.203-s Hollow Fiber Membranes for
Oxygen Permeation by Wet Spinning Process

ZHANG Xuchen', CHENG Jigui'?, LI Shisong', WANG Yu!
(1. School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China;
2. Key Laboratory of Advanced Functional Materials and Devices of Anhui Province, Hefei 230009, China)

Abstract: BaosSro.5Coo.sFe02035 (BSCF) powders were synthesized by a solid-state reaction method. The BSCF hollow fiber
membranes with a diameter of 3 mm and a thickness of 400 um were prepared by wet spinning and subsequently sintering processes.
A BSCF porous layer was coated onto the outer surface of the BSCF hollow fiber membrane to modify the performance of oxygen
permeation. The phase compositions of synthesized powders and hollow fiber membranes were analyzed by X-ray diffraction. The
microstructure of the hollow fiber membrane was observed by scanning electron microscopy. The oxygen permeability of hollow fiber
membranes were examined at different temperatures. The results indicate that the BSCF synthesized powders have a single perovskite
phase. The BSCF hollow fiber membranes prepared by the wet spinning process have an asymmetric structure. The oxygen
permeations of BSCF hollow fiber membrane in air/vacuum gradient are 0.382 and 1.284 mL/(cm?* min) at 700 and 900 C,
respectively. After the surface modification, the oxygen permeation increases to 1.250 and 2.426 mL/(cm?-min), respectively. The
activation energy of oxygen permeation decreases nearly a half after the surface modification, i.e., decreasing from 49.23 to
24.74 kJ/mol at 800-900 C.
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(d) Morphology after modification
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Table 1 Activation energy of oxygen permeation
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Sample
700-800 C 800-900 C
Before modification 64.39+1.95 49.23+0.83
After modification 37.03+1.22 24.74+0.99
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