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Effect of PES Molecular Weight on Microstructure and Properties of YSZ
Hollow Fiber Membranes Derived from Phase Inversion Method

OUYANG Ruifeng, ZHANG Xiaozhen, JIANG Yuhua, ZHANG Jie
(School of Materials Science and Engineering &Key Laboratory of Jiangxi Universities for Inorganic Membrane,

Jingdezhen Ceramic Institute, Jingdezhen 333403, Jiangxi, China)

Abstract: Polyethersulfone (PES) with different molecular weights were used as polymer binder to fabricate the asymmetric structure yttria-
stabilized zirconia (Y'SZ) hollow fiber membranes by a combined phase inversion and sintering technique. The effect of PES molecular weight
on the viscosity of suspensions and the resultant membrane microstructure and porosity, pore size, pure water and nitrogen fluxs, bending
strength were investigated. Results show that when PES with low molecular weight was applied, the prepared membrane was composed of
inner large finger-like pore structure and outer small finger-like structure layers. With the increase of PES molecular weight, the outer finger-
like pores enlarged, while the size of inner finger-like pores decreased, and sponge-like structure layer occurred in the middle of the membrane
wall. The porosity of the prepared membrane decreased with the increase of suspension viscosity. The YSZ hollow fiber ceramic membrane
derived from PES E3010 showed the largest pore size of outer skin layer, and demonstrates the highest permeate flux and bending strength. When
sintered at 1400 °C for 3 h, the pure water flux and bending strength of 9.35 m’/ (m® * h + MPa) and 113.9 MPa can be obtained, respectively.
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Fig.1 Rheological behavior of the suspensions with PES of
different molecular weights.
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E2 FEREBNE &N P FHEMEENTSEM®ER: (AL a) E2010; (B. b) E3010; (C. c) E6010
Fig.2 Cross-sectional SEM images of hollow fiber ceramic membranes derived from
(A, a) PES E2010, (B, b) PES E3010 and (C, ¢) PES E6010.
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Fig.3 Inner (A-C) and outer (a-c) surface SEM images of hollow fiber ceramic membranes derived from (A, a) PES E2010,
(B, b) PES E3010 and (C, ¢) PES E6010.
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Tab.1 Mean pore size (MPS), porosity and bending strength of prepared YSZ hollow fiber membranes

Sintering temperature PES type MPS of outer skin layer MPS of inner skin layer ~ Porosity Bending strength
Ic /um /pm 1% /MPa
E2010 0.181 0.983 473 54.7
1350 E3010 0.240 0.592 42.5 104.1
E6010 0.157 0.486 38.2 86.9
E2010 0.152 0.957 40.9 65.3
1400 E3010 0.214 0.555 36.7 113.9
E6010 0.131 0.458 28.5 105.2
E2010 0.104 0.679 34.2 78.0
1450 E3010 0.168 0.376 32.7 156.1
E6010 0.095 0.350 21.5 116.2
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Fig.4 Pure water flux of hollow fiber ceramic membranes sintered at different temperatures and derived from (a) PES E2010,
(b) PES E3010 and (c) PES E6010.
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Fig.5 Nitrogen flux of hollow fiber ceramic membranes

derived from PES of different molecular weights and sintered
at 1400Cfor 3 h.
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