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1. The micromorphology of BZCF, Y-BZCF and Fe-BZCY honeycomb-

structured hollow fiber membranes  

 

Figure S1. The scanning electron microscopy (SEM) micrographs of the hollow fiber 

membranes, including (D, E) BaCexFe1-xZr0.2O3-δ(BCZF) sintered at 1350°C, 5h, (F, G) 

BaCe1-xFe0.2Zr0.2YxO3-δ(Y-BZCF) sintered at 1350°C, 5h, and (H, I) BaCe1-

xFexZr0.2Y0.2O3-δ(Fe-BZCY) sintered at 1490°C, 5h doped with different concentrations. 

Among them, (Among them, 1，the cross-sections of the hollow fiber membranes; 2， 

the magnified cross-sections; 3, display the inner surfaces; and 4, the outer surfaces). 



2. The XRD patterns of BZCF, Y-BZCF and Fe-BZCY honeycomb-structured 

hollow fiber membranes 

 

Figure S2. XRD images of A1, BaCexFe1-xZr0.2O3-δ(BZCF): (a)Fe3+=0.1; (b) Fe3+=0.15; 

B1, BaCe1-xFe0.2Zr0.2YxO3-δ(Y-BZCF): (a) Y3+=0.1; (b)Y3+=0.15; and C1, BaCe1-

xFexZr0.2Y0.2O3-δ(Fe-BZCY): (a)Fe3+=0.1; (b)Fe3+=0.2 honeycomb-structured hollow 

fiber membranes with different Fe3+ and Y3+ doping concentrations.  

3. Conductivity measurements for honeycomb-structured hollow fiber 

membranes ·

 



Figure S3 Temperature dependence of conductivity for BaCe0.6Zr0.2Fe0.2O3-δ and 

BaCe0.55Zr0.2Y0.2Fe0.05O3-δ under (a) dry hydrogen atmosphere and (b) air atmosphere. 


