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ABSTRACT

The yttria stabilized zirconia(¥YSZ) thin films tor solid oxide fuel cell(SOFC) were fabricated by an electroche-
mical vapor deposition(EVD) technique using YCl;+ZrCli+H:Q gas sysiem. The YSZ Glms were deposited
under reduced pressure at the temperature of 1000~ 1200 on the porous alumina substrates. The deposition
rate, chemical compaosition and growth morphology were mvestigated by SEM, XRD, EDS. The growth rates
of the films obeyed a parabolic rate law, representing that the growing process is controlled hy an electrochemi-
cal transporl through the YSZ film. The Y.04 content of the films was about 10 mol%, equal to the composition
of metal chlonde reactant gases, approximately. The YSZ {ilms were highly dense, the growing features showed
columnar structure and surface morphologies were changed with the EVD conditions.
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Fig. 1. Reaction stages of electrochemical vapor depo-
sition.
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Fig. 2. Photograph (a) and SEM (b} of the Al,O; subst-
rate.
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Fig. 3. Schematic diagram of the experimental appara-
tus used to grow thin films of YSZ.
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Table 1. Experimental Conditions of Electrochemical
Vapor Deposition of YSZ

Variables Condition

EVD} Temp. 100012007
Evap. Temp. of YCl 697C
Evap. Temp. of ZrCl, 196
Flow rate of chloride

. 30 sccm
vapor carrier gas(Ar)
Flow rate of water

, T sccm
vapar carrier gas(Hs)
Temp. of water bubbler 17C
Pressure Pu=10 torr, Po=20 torr

Pu: Metal chioride chamber
Po: Qe-source chamber
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Fig. 4. Variation of EVD film thickness with the depo-
sition time at 1150T.
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Fig. 5. Relationship between EVD film thickness and
root of deposition time at 1150%.
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Fig. 6. X-ray diffraction patterns of the YSZ films de-
posited at 1150C for (a) 30 min (b 1 br (¢} 4 hr.
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ction and concentration profiles of ¥ and Zr
in the EVD film deposited [or 2 hr at 1200T.
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