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Supplementary Figure 1. XRD pattern of the BZCYG4411 powder synthesized by

the type 2 method.
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Supplementary Figure 2. EDX-mapping images of BZCYG4411 powder (type 1).
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Supplementary Figure 3. XRD patterns of BZCYG4411 pellets after exposure to

10% H20-90% N2 and 3% CO: - 97% N> at 650 °C for 50 h, respectively.
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Supplementary Figure 4. (A) The electrical conductivity of BZCYG4411 measured

at 500-700 °C in dry N2; (B) The transference number of ionic and electron of

BZCYG4411.
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Supplementary Figure 5. Comparison of (A) I-V-P and (B) EIS curves of the cell

using BSNCF cathode before and after long-term test.
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Supplementary Figure 6. The electrochemical performance of the microtubular PCFC

with PBSCF cathode. (A) I-V-P curves; (B) EIS curves; (C) Stability test at 650 °C.

Supplementary Table 1. Refined lattice parameters of BZCYG4411 using one-step

SSR.

Space R, Rwp

Sample o oup (%) (%)

a(d) b@A) cA o B v

BZCYG4411 Imma 792 10.57 6.08  8.61 6.11 90° 90° 90°




Supplementary Table 2. PPDs of tubular PCFCs in previous literature.

Fabrication Temperature PFDs
. Electrolyte = Cathode po (mW Ref
technique °O) cm?)
Extrusion BZCYYb BSNCF 600 449.94  This work
Extrusion BZCYYb PBSCF 600 546.61  This work
3D Printing BCZY27 BCFZY 600 281 [1]
Phase LSCF-
BZCYYb 600 530 [2]
inversion BZCYYDb
Phase SSC-
BZCYYb 600 150 [3]
inversion BZCYYDb

BCZY27: BaCeo2Zr07Y0.1035; BCFZY: BaCoosFe04Z101Y01035;  LSCF:

Lao.6Sr0.4Co0.2Fe0.803-5; SSC: Smo 5Sr0.5C0033.
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