Author’s Accepted Manuscript -
journal of
_ MEMBRANE
Asymmetric Lag ¢Srg 4Cog2Fep g03.5 membrane SCIENC
with reduced concentration polarization prepared 0.0.0'0. 0 O
by phase-inversion t ting and i IR
y phase-inversion tape casting and warm pressing H €
Q0% 20"
o%!
Yuqing Meng, Wei He, Xi-xiang Li, Jianfeng Gao,
Zhongliang Zhan, Jianxin Yi, Chusheng Chen, ey
Henny J.M. Bouwmeester -
www.elsevier.convlocate/mensci
PII: S0376-7388(16)32424-3
DOI: http://dx.doi.org/10.1016/;.memsci.2017.03.025

Reference: MEMSCI15136
To appear in:  Journal of Membrane Science

Received date: 2 December 2016
Revised date: 27 February 2017
Accepted date: 19 March 2017

Cite this article as: Yuqing Meng, Wei He, Xi-xiang Li, Jianfeng Gao.
Zhongliang Zhan, Jianxin Yi, Chusheng Chen and Henny J.M. Bouwmeester
Asymmetric Lag ¢Srg 4Cog 2Fe(g03.s membrane with reduced concentratio

polarization prepared by phase-inversion tape casting and warm pressing, Journc
of Membrane Science, http://dx.doi.org/10.1016/j.memsci.2017.03.025

This 1s a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/memsci
http://dx.doi.org/10.1016/j.memsci.2017.03.025
http://dx.doi.org/10.1016/j.memsci.2017.03.025

Asymmetric Lag ¢Sry4Cog2Feps03.5 membrane with reduced
concentration polarization prepared by phase-inversion tape

casting and warm pressing

Yuging Meng?, Wei He?, Xi-xiang Li°, Jianfeng Gao®, Zhongliang Zhan®,

Jianxin Yi¢", Chusheng Chen®, Henny J. M. Bouwmeester®

%CAS Key Laboratory of Materials for Energy Conversion, Collaborative Innovation Center
of Chemistry for Energy Materials and Department of Materials Science and Engineering,
University of Science and Technology of China, Hefei 230026, China

PCAS Key Laboratory of Materials for Energy Conversion, Shanghai Institute of Ceramics,
Chinese Academy of Sciences (SICCAS), 1295 Dingxi Road, Shanghai 200050, China

‘State Key Laboratory of Fire Science, Department of Safety Science and Engineering,
University of Science and Technology of China, Hefei 230026, China

YInorganic Membrane, Faculty of Science and Technology, MESA+ institute for
nanotechnology, University of Twente, 7500 AE, The Netherlands

yjx@ustc.edu.cn
ccsm@ustc.edu.cn

“Corresponding author.

Abstract

A three-layered LageSro4CogsFeps0ss membrane was prepared via a modified
phase-inversion tape casting method combined with warm pressing and screen-printing. The
membrane comprised a thick porous support with straight and large open finger-like pores, a
dense separation layer with reduced thickness of 40 um, and a thin catalytic layer. Oxygen
permeation performance was studied under various conditions, and compared with that for a
similar membrane, the support of which was fabricated by conventional tape casting and
associated with a distinctly different pore structure. Under an air/He gradient, an oxygen flux
as high as 1.54 ml (STP) cm™ min™ was achieved at 900 °C for the former membrane, about
2.5 times higher than that for the latter. When pure oxygen was used instead of air as the feed
gas, their oxygen permeation fluxes were only slightly differed. The obtained results clearly
indicated serious presence of concentration polarization in air feed gas in the membrane made
by conventional tape casting, which was markedly reduced in the phase-inversion derived
membrane. The significantly improved oxygen permeation performance of the latter
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