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ABSTRACT

The preparation method of ytiria-stabnlized zirconia(YSZ} thin film [or an anode support Lype solid oxide fuel
cefl{SOFC) by clectrophoretic deposition(EPDY) and dtp-coating was studied. And the difference in bath preparation
methods was investtgated throngh basic wnderswnding of processing parameters which may significantly affect weight,
mucrostructure, and defect of film, [n dip-coating. the thickness of film increased with tume until 30 s, and then the weight
of film decreased with time due to particle falling off from the coagulated film. In EPD), although the weight of film
wnereased with ime and applied constant-cuitent, sagging of the film was observed when the applied current was less than
0.035 mA/em’ and depesition time was more than 120 s. Since YSZ thin fitm by EPD on porous substrate was dense,
smooth and hemogeneous, 1t was expected to be suilable for the electrolyte of an anode support type SOFC.
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Fig. 3. Deposiicd weighl variance of the YZS greenfilms asa
function of time by EPD, in different applied current.
All slurries were 0,23 vol% suspension
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Fig. 5. SEM micrograph of surface of YSZ green films
formed by dip-coating ; (a) 30 s and (b) 600 s. All
slurries were 0 25 vol% suspension.
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Fig. 6. SEM muctograph of swface of YSZ green films by
EPD al constant cwienl, D069 mA/cm” for (a) 30 s
and (5) 600 s All slurries were 0.25 vol% suspension.
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Fig. 7. Defect generation in YSZ green films prepared by
dip-coating for (a) 10 s, {b) 600 s, by EPD in constant
cwrrent, (.036 mA/cm® for (e} 10 5 and {d) 600 5. All
slurries were .25 vol% suspension.

>

17F sl7kated AzgE @l (dp= ellA] ollz W=l =t
2] Zehjde] Baghe 2 4= olrt o] Faulge A
g 1202 ©18kE H7 ARAFIT 0069 mA/cm'OVJD
2 ol SaelR] gl uleby] AEkde AAEs

Artet 226 T mel Aol BRRIE % - 5l

O

ey

w2l Al %‘%"ﬂ T} AFHG A Zo)F BHol= Ae
A me] 2ws) ghe) el o)z} 982 9n|
otk WE ]f“] 9l7le] Eete] Yol HL 2Ad
] lalzk LxPe] =} FTEIA] folo] HremT
a1 wHlElE AN Eela U] mEe] Ao

o} 0.25~035 282 ___]Hkﬂ_oﬂoﬂ;,-],‘; BEFg Ao
W71 wel kel FAIE Frlel| fsiM sxE
4 e Ao TRk AT,

AR T BT A ARS8 dE
DA 7T GFo] Lol At o] W) e Px
7k gol gete] doluA] sre Zom wEr) e
F7) QR A oo FAYNE AF ofgel o
o Zefulge] deojuA 24 d7194 0069 mAlem’
olaho g olm FElzlel ThpAr]D Tzl 52
FHel #A 2] S $AT itk

0

]

7 2

HHNOEEAE &
it
i,

33, LA ghate| OlM7=
Flg, 82 EE’J’—,—“T?’]‘ 025%1_ E% ]E' Z]Z'] 30_%(3)

21gl 2542 SOFC A EFuo) Asfalet A= 795

5. 0%y KS.BBK & ey
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were prepared by dip-coating for (a) 30, (b) 120 and
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Table 1. Surface Roughness of Porous Substrate and Green and Sintered YSZ Thin Film Deposited by EPD and Dip-Coating

e . Average .
Experimental Condition Roughnesg(um) Remarks
NO-¥SZ SE]';E)IS)H‘MC before Uniaxial Press® | tonfom’ 0.848 Alpha Step* (5%3 mm)
Constant Current : 0.035 mA/cm®, 30 s 0.094 AFM** (100x100 [m)
Green Zircoma Film Constant Curreni ; (L0335 mAJem’, 10 s D.174 "
Dip-Coating : 10 s 0.349 !
Constant Crrrent : 0,035 mA/em’, 30 s 0.276 "
Sintered Film: 1400°C. 2 h Constant Current * 0.035 mA/cmg, 10 s 0410 "
Dip-Coating : 10 s 0.665 "

*Alpha step (P1)}-TENCOR INSTRUMENTS. P1. LONG SCAN PROFILER.

**APM-PARK SCIENTIFIC [INSTRUMENTS. M35, AFM.
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