
Author’s Accepted Manuscript

High CO2 tolerance oxygen permeation membranes
BaFe0.95-xCa0.05TixO3-δ

Kui Li, Hailei Zhao, Yao Lu, Yanhui Ma, Zhihong
Du, Zijia Zhang

PII: S0376-7388(17)33136-8
DOI: https://doi.org/10.1016/j.memsci.2018.01.007
Reference: MEMSCI15861

To appear in: Journal of Membrane Science

Received date: 2 November 2017
Revised date: 25 December 2017
Accepted date: 2 January 2018

Cite this article as: Kui Li, Hailei Zhao, Yao Lu, Yanhui Ma, Zhihong Du and
Zijia Zhang, High CO2 tolerance oxygen permeation membranes
BaFe0.95-xCa0.05TixO3-δ, Journal of Membrane Science,
https://doi.org/10.1016/j.memsci.2018.01.007

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

www.elsevier.com/locate/memsci

http://www.elsevier.com/locate/memsci
https://doi.org/10.1016/j.memsci.2018.01.007
https://doi.org/10.1016/j.memsci.2018.01.007


1 

 

High CO2 tolerance oxygen permeation membranes 

BaFe0.95-xCa0.05TixO3-δ 

Kui Li
1
, Hailei Zhao

1,2,*
, Yao Lu

1
, Yanhui Ma

1
, Zhihong Du

1
, Zijia Zhang

1
 

1 
School of Materials Science and Engineering, University of Science and Technology Beijing, 

Beijing 100083, China 
2 

Beijing Municiple Key Lab for Advanced Energy Materials and Technologies, Beijing 100083, 

China 

* Corresponding author. Tel: (+86) 10 82376837; E-mail address: hlzhao@ustb.edu.cn 

 

Abstract: A high CO2-tolerance oxygen permeation membrane BaFe0.95-xCa0.05TixO3-δ (BFCT, x 

= 0.05-0.15) was designed and prepared. Single cubic perovskite phase can be maintained up to 

the doping level x = 0.15. The Ti substitution enhances significantly the CO2 tolerance and 

improve the structural stability under H2 containing atmosphere of BFCT materials. With 

increasing Ti doping level, the oxygen vacancy concentration decreases and the oxygen ion 

migration energy increases, leading to a slight decrease in oxygen permeability of BFCT 

materials. Nevertheless, the sample BaFe0.8Ca0.05Ti0.15O3-δ delivers a high oxygen permeation 

flux of 1.02 mL min
-1

 cm
-2

 at 950 
o
C for 1 mm thick membrane. The Ti substitution alleviates the 

lattice oxygen loss and reduces the thermal expansion coefficient of BFCT. A combination study 

of experimental measurements and first principles calculation was conducted to advance the 

understanding of Ti effects on the electrical conductivity behavior in BFCT. The BFCT 

membranes show an excellent long-term operation stability. The high oxygen permeability, good 

structural stability under CO2 and reducing atmosphere make the BFCT (x = 0.15) a promising 

membrane for oxygen separation applications. 
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