404

W5/ — b

J. Jpn. Soc. Powder Powder Metallurgy, 73 (2026) 404-407
https://doi.org/10.2497/jjspm.26-00021
©2026 Japan Society of Powder and Powder Metallurgy

@osle)

BRIKEMERGEIC K B AT Y VA = VU a= 7 IR B LD
REEERL LR DIE R

Aunsaya EKSATIT', it ME3}°, HRH R, sk & 78 '

AT SRt YN a0 S v
PENERFEANL TR IR LT I v 7 AgEE v S —,

T 305-0047 2 AW T3 1-2-1.
T 507-0033 Z iR Wi AN 3-101-1 7 V) A % )V 75 4 4F.

Fabrication of Porous Mixed Oxide Ion-electron Conductor Layer
on Stainless Steel-zirconia Dual-phase Oxygen Separation Membrane by Electrophoretic Deposition

Aunsaya EKSATIT', Kento ISHII>, Koji MORITA', Tohru S. SUZUKI' and Tetsuo UCHIKOSHI'*

'National Institute for Materials Science, 1-2-1 Sengen, Tsukuba 305-0047, Japan.
*Advanced Ceramics Research Center, Nagoya Institute of Technology, 3-101-1 Honmachi, Tajimi 507-0033, Japan.

Received April 4, 2026; Revised June 23, 2026; Accepted June 24, 2026; J-STAGE Advance Published date: July 8, 2026

ABSTRACT

A porous mixed conductive phase consisting of (Ba,Sr)(Co,Fe)O,; (BSCF) was fabricated on a stainless steel-
zirconia dual-phase oxygen separation membrane by electrophoretic deposition. To suppress the reaction between
stainless steel, zirconia, and BSCF, a gadolinium-doped ceria (GDC) buffer layer was inserted. The GDC buffer
layer suppressed the formation of zirconate, a reaction product of BSCF and YSZ, and formed a uniform BSCF
layer with a thickness of 10 micrometers. This layer showed good correlated adhesion.
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Fig. 1 Schematic illustration of oxygen separation dual-phase membrane.
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Fig. 2 Schematic showing the preparation process of multi-layered dual-phase membranes.
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Fig. 3 Zeta potential of BSCF in ethanol as a function of the operational pH.
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Fig. 4 The deposit BSCF with variation of the EPD voltage and deposition time.
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Fig. 6 XRD results showing the presence or absence of reactivity between the powders upon heating at 800°C: (a) GGC + YSZ + SS, (b) YSZ + BSCF + SS,

(c) GDC + BSCF + SS.
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