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Fig. 1 The schematic diagram for oxygen permeation
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Table 1 Lattice parameters and tolerance factor of BaPr,Fe;—.O;—s(x=0. 025~0. 2)
F i AHEEHY FhfZ R A AR A2 BRI
BaPry, o35 Fe, 075055 il 4,001 64. 161 1.036 4
BaPry. o5 Fep, 5 Os—s ST 4.058 66. 842 1.032 1
BaPro. 10 Feo, 0005 Ry it 4. 061 66. 930 1.023 5
BaPry, 2 Fep, 50 O ST 4.106 69. 204 1.006 8

VS0 1 XRD %03 Rietveld 77353851 A=0. 1 nm.
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Fig. 4 Oxygen permeation flux (a) and Arrhenius plots (b) of BaPr,Fe;—,;—; oxygen permeable membranes
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Preparation and properties of B-site praseodymium doped mixed
conductor oxygen permeable membranes

LIANG Bilin, YU Qian, JIA Siqi, LI Fang , LI Qiming

(School of petrochemical Engineering, LLiaoning Petrochemical University, Fushun 113001, China)

Abstract: A series of BaPr,Fe,—,O;_; perovskite oxygen-permeable membranes with Pr doping into B-site
were synthesized using a combined complexation method, which effectively optimizes the crystal structure
of BaFe(Os;_; parent material and demonstrates the enhanced oxygen permeability. Experimental results
indicate that BaFe(O;_; parent material can transition from a hexagonal crystal structure to a cubic
perovskite structure with minimal praseodymium doping, and the crystal cell volume of BaPr.Fe,—,.O;_;
series increases progressively with higher Pr doping content. The crystal structure, surface morphologies,
oxygen permeability, and the rate-determining step of BaPr,Fe, . O; ; were systematically compared. It
can be observed that the oxygen flux of BaFeO;_; membrane is very low at medium-low temperature, and
its oxygen flux could increase rapidly to about 0. 4 mL/(cm?® ¢ min) only at 950 ‘C. In contrast, the
medium-low oxygen permeation flux of BaPr, o; Fey 9s Os—s can be significantly improved. For instance, its
oxygen permeation flux is 0. 42 mL/(cm® » min) at 850 C, and reach as high as 0. 60 mL/(cm® « min) at
950 °C. The oxygen permeability of BaPr,Fe,—, O;—; series exhibits a trend of increasing first and then
decreasing with increasing Pr content, reaching its maximum value at x=0. 1. The oxygen permeation
kinetics of BaPrq s Fey o5 O3—s membrane (thickness of 1. 0 mm) was systematically analyzed by Wagner
equation, and it was found that it is controlled by bulk phase diffusion. This study provides an effective
method for tuning the crystal structure and oxygen permeation performance of BaFeO;_; by doping
Pr ions.

Key words: oxygen permeable membrane; praseodymium doping; perovskite; oxygen permeability; crystal

phase structure
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