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Synthesis of BCYF.10—YDC/BCYFy.10—Ni Double Layer Dense Hollow Fiber Ceramic
Membranes for Hydrogen Separation

SHAO Baolei', WU Shuang', MENG Bo', WANG Xiaobin', MENG Xiuxia', ZHANG Jinjin", LIU Shaomin®
(1. School of Chemistry and Chemical Engineering, Shandong University of Technology, Zibo 255000, Shandong, China;
2. College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The membrane materials of Bag ¢sCey5Y203_sF0.10(BCYFy 1) and Cey Y20, 5(YDC) ceramic powders were prepared by
a sol-gel method. BCYF ;—YDC/BCYF;p—Ni double-layered asymmetric dense hollow fiber ceramic membrane was synthesized
via co-spinning and co-sintering. The effects of spinning mixture composition and sintering temperature on the structure of hollow
fiber membrane were investigated. The thickness of the dense layer, the interface between the two layers and the bending strength of
the resultant hollow fiber membranes can be tuned by adjusting the ceramic powder loading in the inner and outer spinning solution.
The thickness of the dense outer layer of the membrane is only 14.5 um when the contents of ceramic powder in the inner and outer
spinning solution are 65.7% and 44.4%, respectively. The two layers can be integrated well with the measured bending strength of
168.5 MPa. The prepared hollow fiber membranes were tested for hydrogen separation. At 900 C, when the feed gas (50% H,+50%
He) and the sweep gas (N,) are controlled at 100 and 100 mL-min”', respectively, the hydrogen permeation flux of hollow fiber
membrane is 0.54 mL-min~-cm ™2,
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Typical parameters of preparing double-layer
hollow fiber precursor

Table 1

Materials and parameters w(Outer layer)/% w(Inner layer)/%
BCYF.10-YDC 44

BCYF 10-NiO 59.8

NMP 44 25.6
PESf 12 8.6
EtOH 6.0

w—Mass fraction.
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Fig. 1 Precursor and ceramic hollow fiber membrane
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w(Content of powder)/% Mechanical strength/MPa

59.8 75.5
65.7 168.5
66.9 196.6
68.0 Extrusion difficulty
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