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ABSTRACT

Yitria-stabilized zirconia(YSZ) thin film for an anode support Lype solid cxide fnel cel{SOFC) was prepared by
clectropharetic deposition(EPD). Kinetic model and properties of electrolyte film obtained by EPD on porous MiO-Y5Z
substrate were investigated. In the constant current mode, the deposited weight increased with time and the curve was
well-fitted by Dhhyperbola type function. In constant voltage mode, the deposited weight saturated wilh tme, and the
curve was fitted by the modified Zhangs ™ equation. There was litfle difference in the weight and microstructuie of films
between constanl cirrent and constant voltage conditions 1n short time(under 30 s). but the surface of deposiled film at
constant current condition was more smooth than that at constant vollage condition. Although zircona films, cbtamed
under either conditions at low electric field for long lime processing, contained defects such as saggmg and crack. sagging
of film at constant voltage candition was more severe than for constant cumrent condition. YSZ thin film with uniform
thickness of less than L0 pum by EPD was formed at constant current, 0.035 maA/em® for 10 s.

Key words : SOFC, EPD, Constant current mode, Constant voltage mode, YSZ, Kinetic model

LM = 3 Azl W] @) glert Azulgel i
_ v gl Ak 2eke o) A} w@ o1~w:}
i AAROE $U0E B, RO 2Bt WEel e 93T ol Bol o

Zo] FAel ulgh olF AE AHREE AT FE 0 B8 gulle] $AEY Fdd 8] 7] B 1?_1 ‘%}
ol A% B I/lFAE Gsly) 28l BEl-dsh W] oe) B4 iR SEAYe wHeR B9
W73 dpgel glsled HElE wphg sl At R B4 2 Y Bd sk gdsiA FEEE, 284

a=lojAw Yok 2SR AE SOFCEH HEA M A k] Far, 713 flelA] uiFekd 2 jmkrAge]

&F Hper2 A)F8l] §18ked EVD(electrical vapor de- @ FOE B Heqlu), Tak orkE A HF
position), CVD{(chemical vapor deposition) & TR¥Er  walel 25l FA| Aloi7t sPssl Alzulge] Ahs)
Wae) olale] vhEAd 71gle] SRl fle AYE o tizkdel feldite 59 AAls Y Ak
o143} =23 ok(Yitria-Stabilized Zirconia ; YSZ) 27} e S Ee)el Ao el deke dzsley 9l

521~



522 A5 - o

o4 et EAMH L] 7N Akmeticsy= of8 €77} )
A% gelelut LdekaE o 2 Sussman 2 Ward 223
Zhang ¥@e] Frdo] Ao} gtk 6o)5 T 1y
BF AFse B¢ wEEER gle Aoz A
A frEE e}, o)F A Bus 285

71 ZRE 2AYAke] EAwirh Sl A
AH FA2} ZoPdBaraday's M3 o LAj=sige
teAle = mHET.

HIOE v, HZEAY] 2/ TASE woz] 50 w-VC)|
o} A& 2o slehe A 9aty] L=
a :E(E#—'\E) @
4mn

2 e = Aok o7 ex 282 liquid £33
A, me SEAe] A, B 97 A3, AR A
AW st B2 A 52 &3] YA zen
potential gho]th

olef 2] (BT (2) T w = (w,-VOI B = Tatd]
Zhang&

w=w, (1) 3)
dw "

o s e ke )
ﬂ%%ﬁﬂﬁﬂﬁWM1k:%§i@ﬂm
o]tk gl
A (D} (= Hirata 2973 Zhe) A)zke] o< 3t

& W w = wkiE =5 ol3le vhe] Frhe BA 2} A
2ol #Ads o 2 v EL 2ol Sussman B Ward
Bdoaz Ao ute 9t FAE

w= (' +B-p%-D &)

Z AAMBT 94714 D 2 Be e dgdes
HAREAD A HAAE AT — 0 o w=1/200
Bit= o] Hirata 295} 7he] A]7be] )¢ g}

B Ao A= EPDHY &lEte oA NiO-YSZ 7]
2| olEz]o} ¢FEE} AZ = ol(YSZ) upare] A ZFA
< A8k A3 constant-voltage condition)sd 7 &1
F(constant-current condition) &AL 2 A74RS 917)s}

ECEER

fo

528 - 554
of 27} wEkg A=Y 0l A7) HE o) FAZIlE
£ 4719 ma vudion], SUFE, AR, <
7hel Rt Aol of3 wete] Fals} v, T

%, @Y 52 zAE T
2 AE

21. ChE4 7B 2 9fxl=E

B Hee] AlxFdn=2 Fe o] BECh WA Asd
wEE 967l A o 71Ee AL SoFCE
FTLE AR SN FEE EES AR 7R
BEE B0 7EREe] dge] dolule HAdes
HA ol TT 4 gefof Sk® oA e FRE Ee
Az g5l AEuEE A2t 2 TAE
EE 9 SojElE EEslmsle s e ArE
ol B2 971 EE F 1000°CeA 247k A%
71Eo) oF 40%2l B O3y M1Ee Axeid A
ZgA L FFARE Ln)2 o] 2r)d] o]Eg]o} 2k
3} A 22UOKTZ-8Y, Toshoth) HE& 2F 025 £¥)%
7} FEE E£4A17)2 o7 fr1 A E el PEI(poly-
ethylenimine)S T4t thaled 1 wi%s H7HsH 3 2
QoA E£F ke AEEYD. A= OFA NiD-YSZ
71ehE Eggaio] 3yl #kRlo] Wy AR Lo Ay

=7

&g drkele] A=)e} ohg WSk Axd F 4
45, 3C/min=2 3k 1400°Cel A 24178t B4 &
dstEth
Substrate Suspension
NiO+YSZ+HCarbon TZ8Y + PEI+EtOH
[ I
Ball milling Ball milling
[ [
Spray Dry Ultrasonic treatment
I [
Dry press Sedimentation
I I
Pre-sintering Dilution
IUOO:C, 2hr |
i
EPD process
I
Co-firing 1400°C, 2hr

Tig. 1. Flowchart for the preparation of YSZ tilm on NiQ-
YSZ porous substrale by EPD.
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Fig. 3. Changes of voltage between (a) outer and (b) inner electrodes as a function of deposition time with constant curments

applied on the porous NiQ-YSZ substrate.
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Table 1. Surface Roughness of Porous Substrate and Green
and Sintered YSZ Thin Film Deposited by EPD

: Experimental Average
Specimen Clsm dition roughness [ Remarks
(Lim)
Alpha step
NIO-YSZ NiO-YSZ 1000°C, {P1) data*
substrate | tonfent” 0.848 5% s
before EPD| - OWem press (5 > 5 mmn,
10 times)
Constam cament AFM. datat™*
Green Y57 | 0.035 mAdend’, 0203 | (100 ¥ 100
film 10 sec um, 4 times)
deposited | Constant voltage
by EPD (73 Viem', 0.326 "
10 sec
Constanl current
YSZ A | 035 maen®, | 0473 "
sintered 10 sec
af 1400°C C ;
for 2 h onstant 1V{) tage "
1.73 Vicm', 10 sec 0.549

*Alpha slep(P1}-TENCOR INSTRUMENTS, PIL.
SCAN PROFILER
**AFM(Atomic Force Microscopy)-PARK  SCIENTIFIC
INSTRUMENTS, M5, AFM
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Fig. 12, SEM micrograph of siniered film deposiled by EPD
processing. (a) polished sarface and (b) fractured
surface of YSZ [ilm al constant current, 0.035 maA/
ey’ for L0 sec.
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