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fabrication process of AD integration ceramic layer effectively. XRD, SEM, X-ray mapping measurements
were conducted in order to analyze the characteristics of BZY-Ni membrane fabricated by AD process. it
is observed that it is homogeneous distribution for BZY-Ni. The result of H, permeation rate suggests that
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BalZrossYo.15)0s-s — Ni Composite Membrane for Hydrogen
Separation by Aerosol Deposition Method

YOUNGSO0 PARK-+, JINSUB CHOI-+, MYOUNGSUB BYOUN-, JINHO KIM-, KWANGTAEK HWANG- "

*Korea Institute of Ceramic Engineering & Technology, Icheon, Icheon-si,
Gyeonggi—do, 467-843 Korea
=#Nanostructured materials research lab, Chemical Engineering and Biotechnology,
Inha University 253 Yonghyun-dong, Nam-gu Incheon 402-751 Korea

ABSTRACT

BZY(Ba(ZrogsY0.15)03.5) oxide, showing high protonic conductivity at high temperatures and good
chemical stability with CO, are referred to as hydrogen separation membrane. For high efficiency of hydrogen
separation (H, flux and selectivity) and low fabrication cost, ultimate thin and dense BZY-Ni layer has to
be coated on a porous substrate such as ZrO,. Aerosol depostion (AD) process is a novel technique to grow
ceramic film with high density and nano-crystal structure at room-temperature, and may be applicable to the

BZY-Ni composite is higher than BZY.

KEY WORDS : Aerosol deposition(olo]Z& W32 A1), Ba(ZrossY015)0s5 coating(BZY H), Mixed-

conducting ceramics(Z 314 =4 M| 2}9]), Hydrogen separation membrane(<4>2] 2})

Nomenclature SEM : scanning electron microscope
BZY : Ba(Zros5Y0.15)O036
AD  : aerosol deposition BCY : Ba(Ceo9Y0.1)Os5
IGCC : integrated gasification combined cycle PSA : particle size analyzer

XRD : X-ray diffraction

TCorresponding author : kthwang@kicet.re.kr

GC  : gas chromatography
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Fig. 1(a) Schematic illustration of aerosol deposition equip-
ment.

Flow controller
>

Alumina tube

Ar '
gl
Fee: S\;vesep T

_ Gas chromatography
Rotary
pump

Fig. 1(b) set-up to measure H, permeation flux.
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Fig. 3(a) XRD pattern of BZY powder.
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Fig. 3(b) XRD pattern of BZY-Ni composite powder.
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Fig. 5(a) SEM micrograph for surface of AD-deposited BZY-Ni
on ZrO, substrate.
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Fig. 5(b) SEM micrograph for surface of AD-deposited BZY-Ni
on ZrO, substrate.
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Fig. 5(c) SEM micrograph for cross section of AD-deposited
BZY-Ni on ZrO, substrate.

Fig. 6(a) X-ray mapping images for surface of AD-deposited
BZY-Ni on ZrO; substrate.
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Fig. 6(b) X-ray mapping images for cross section of AD-
deposited BZY-Ni on ZrO, substrate.
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