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ABSTRACT

The yttria doped ceria (YDC) thin films were fabricated by electrachemical vapor deposition on the
porous -Al(); substrate. The growth rates of the films obeved a parabolic rate law, which constant was
259.0 m’/hr at 1200°C. As deposition temperature (abave 1104°C) mereased, densc thin films were enhanced
Mole fraction of Xye, had an effect upon surface meorphologies. Electrical conductivity was increased with
deposition temperature. The conductivity of YDC film prepared at Xy, =7.9% 107 was about 0.097 S/em at

1040°C and the activation energy of conduction was calculated to be 26.6 keal/mal.
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Table 1. Experimental Conditions of Flectrochemical
Vapor Deposition

Conditions for YDC

1000~1200°C
516, 593, 649°C

Variables

EVD Temp.
Evap. Temp. of YCl3

Evap. Temp of CeCls 951°C

Flow rate of chloride vapor 30 sccm
carrter gas(Ar)

Flow rate of water vapor 7 sccm
carrier gas {Hy)

Temp. of water bubhler 17°C
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Fig. 1. Schematic diagram of EVD apparatus.

29ha]7)

T, W reachon tube
T, Thoe for subsirata
T, Tubs for metal chionde vapor
T, Tuba for oxygen source gusas.

®—~[glL®

Y 3
Vac. Vac.



1000 - ® 1200°C
® 1100°C
A 0
TR— 1000°C
E
ES
%
§ £00
i}
=
E 400
I
g
=
[

Deposition Time(hr}

Fig. 2. Relationslup between square of the electro-
chemicl vapor deposited YDC fiim thickness
and deposition lime at various temperature.
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Fig. 3. Scanning electron micrographs of surface mor-
phologies of the YDC films deposited hy EVD
for hr {a) 1000°C, {h) 1100°C and (c) 1200°C.
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Fig. 4. Scanning electron micrographs of surface mor-
phologies of the YDC films deposited hy EVD
at 1200°C (a) lhr, (b) 2hr and (c) 4hr.
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Fig. 5. Temperature dependences of electrical con-

ductivilies of the electrochemically deposited
YDC films.
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Fig. 6. X-ray difiraction patterns of the YDC films
for different YCl; mole fraction, deposited at
1200°C for 4hr.



A7\ Fsrz e 24 CeD,d ez uhehe] Az 1071

A% Pk

Fig. 6:& 1200°C, 4 hre] S22 A 7)4F A2+
£ 3 24 E YO8 ¥E E]- 1713 olu YCI, &
BE (Xyop)ol YDC Wotel] wzjs A3E fol2r] $
3 X-ray 4 pattern = ekl Helt),

AAS 15 7)Ae] g3k VR ke K=

8.7x1079 A¢ vl d-Z37p Vel ox YO,
o] BR8] 717 B2 Xy=2.6x 1079 A% (111)#-
ze] ARzt o2 5 AR w8 =24 vekith
Fig. 72 YCl,o| 228wl ule} S-3E YDC 27l

3] Raman spectroscopyiz B¢ ZAabolt], (a), (bl
olMe T4 466 Lm“ﬂﬂoﬂfﬂ YDC dte] 54 9)-42
2 et AT YO, BEEe] B (cellAE 9-2
9] welzrt A5k 434ﬂ Al ¥R 2 E Raman
1]-22] kol AR ARFE S W AE
b= Aoz oelx] elor a4 620 enttH2olA &
2=} w]-20) §do] Sevhs AoR Botb 7|8
7} densest=] E%F Aoz 25l oebd YO, BE
£ W2 morphology®] WELE Lol fsf Fig 8¢
71— ;\1 H el :E‘ni?ﬂ)ﬂ-,__ 1,}5}1,}]911;}

Kyew = 8.7 % 10791 7 £ <l &3 vhehdo] porousét
FAFHHE VY Xy =7.9%10°7 dubis S9-ga
e Hele] EREAe 2ok v Xyg=2.6>107
9l A% 2 facet@ el EHe] eV 4%
Holth, B A3 geo] £HE Yol Fd ue) TWE

(m) Xyp,s = 2.6X107
- § () Xy = 7.9X10°2
p g
o
e’
=y
n
C
&
L=

(8) Koy = B 7X1073
i 1 a 1 L 1 n L
300 400 500 800 700

Raman shift cm™)

Fig. 7. Raman spectra of YDC deposited films with
varing YCl; mole fraction.

Fig. 8. Scanning electron micrographs of surface maor-
phologies of the YDC films deposited by EVD
for 1200°C, 4hr {a) Xyg,=8.7% 107, (h) Xy, =
7.9x10% and (e} Xy, =2 63107
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Fig. 9. Scanning electron mcrograph and composition profiles of Ce, Y and Al in the EVD film for Xyg,=7.9x 10
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Fig, 10. Temperature dependences of electrical con-
ductivities of the eleclrochemically deposited
YDC flms for different Xyep.
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