J. of Korean Ind. & Eng. Chemistry,
Vol.7, No.1, February 1996, 9-17

>
A
a

TH MY ARMX|E HoiE N
Lal—xsernOBQ‘l %Aé{o” ng_l- —T,—

1l
J

ok

A o F A

oy s s
(19943 124 309 A4, 19959 114¢ 27 A=)

Electrolyte Preparation and Characteristics of La,-,Sr.MnO;
for Solid Oxide Fuel Cell

Hyung-Ryul Rim and Ju-Seong Lee

Dept. of Industrial Chem. Hanyang Univ. Seoul 133-791, Korea
(Received December 30, 1994, Acepted November 27, 1995)

Q o AANAY Jd8HAL AAME AL == 8mol% YSZ(Y,0; stabilized zirconia) ] £Z2ZA S W3AA

=

o] LHEEF EAstgch. 7 Af 2AZAe] 1400C, 10A17teldg o 7Ha & ghal 107'S.em™' & Yehl . =g
AaFAEEAM La-SrMnO(0<x <1)F Z3TFHo 2 Az} T+X*°J ARAE®, dsfdl YSZeke AHAE

=g AfEgith. 2 A% Laol g Sr9) A#ego] 50mol% d o 743 4% 5L Yl

Abstract: Solid oxide electrolytes of 8mol% YSZ(Y0; stabilized zirconia) were prepared at various sintering conditions
and their ionic conductivities were measured. The highest ionic conductivity of 107'S.em™ was obtained when the sintering
temperature was 14000C and the sintering time was 10hr. Also the cathode material, La,- Sr.MnQ,, was prepared by solid
state reaction method and the overpotential, electrical conductivity, and charge transfer resistance between cathode material

and YSZ electrolyte were studied. It was found that the optimum doping content of Sr for La was 50mol%.
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Fig. 1. Preparation process of perovskite type Fig. 2. XRD patterns of the La,_,Sr,MnO; powders
oxide. sintered at 1250°C for 5hr.
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Fig. 3. SEM photographs of the La,_.Sr.MnQs.
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Fig. 4. Schematic diagram of experimental cell and electrochemical measurement.
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Fig. 5. Schematic diagram of experimental appara-
tus.
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MnO; electrode.

10

w0 F '\ 1
*

Rel(£2/cm?)

107"

600 800 1000 1200

Temperature(C)

Fig. 11. Temperature dependence of the charge
transfer resistance for La,_,Sr,;MnQ;/YSZ.

& HA 295¢ ¢ & A9} Fig. 11 Fig. 10
o] A4kt La,- SrMnO; A2 xztr Hslo] o2
A= AdA Ade APz Jehd Aoloh La



TCC)
800 400 200 100 25
3 T T T T

BN

'ﬁ
9 Py e.o '\

\;\S\.\x 0.5

- A\—tx 03

o ]

Adwa, o x=0.9
! =2 \“\ x=0.1

i s

Log g (S-em )

18 23 28

1000/T(K™"

13

Fig. 12. Temperature dependence of the electrical

conductivity of the La,. Sr MnQs.

of g Sre} AeFo| FItELF ARA G| Fof
Eof Sro] A&Fo] 0.5 of 7P P AHAF
& Jehigl 2 olike] AFedlAe ARA T

F7hstsinh.

3.3 WANEE o 2ne &Y

Fig. 12¢] La,_ SrMn0;9] HzAATEEE F7|3
oA 900C 7HA AS 4oz =3 Az
£ bl ot

Laol chgt Sre] x&epo] F71E+5E HAAEE
£ Z7kske] Sre} A3tepe] 054 o 7}20% =o Az}
ATz E vepliond Sro &3] 0.55 dof F7}
e AAAEEE "WodE B T Utk ole
Katayama §[14]9 Z3ol= 7t thg 708 A

Az 29 zlo)o &gt 7oz}l AA=ECh.

o2 La,- SrMnO; A59f A48 A&
Z7] F 1000Cel4 0~250mVe] #HA3te 74}
ZAstdon 2 AxE Figlddl Jetiigic. &3

Al IR B.AE 98} Potentiostat 273A 2] current
interrupt 7]5& AH&-slsdch. 7 ZAx Lad] ojgl Sr
o] Aego] 04w Fzgte] 7H¢ zow Sro] A
o] F7HE,E FAgte] £ £ Sro] Xzheko)
054 o 742 o2 FAGE ehdn 2 o4ty
Agdgel e FAstel Frste AFE B

Log ! (A/cm?)
Ta,
’\

0 50 100 150 200 250 300

Cathodic overpotential(mV)

Fi

g. 13. Cathodic polarization curves in air at 1000
C for the La,_,Sr,MnQ; electrodes.

Takeda 5[10]¢ ZAz}e} & dx3l= e & +
Adch. m o] A= A9 HaAEAY FAHZ
3 3 AFEAS ANARE $AHARY 2 AF
£ Yeille ez A Ak dsAdA g A=
A o} Ao gEIhE R ofn|gi

olAre} AjelA Laol thgt Sro] X|shzfe] 054
o AxT AFe2A 7Mg ARgE & ¢ Asled
Sre] Agake] 0.568 doldd HIAFo| AsHE
E & dgich ol= Srel A#afe] Lae] s 50mol
% @ W Aol AAAEs} 7HE dojur] ¢
TE£F Z7] gEolzt A7
29 Age® La,_SrMnOsoll A xzke] 0, 0.1,

03, 059 o W AT Beag Asiusic,
3.4. MajRnlel vy DE

TAANRY dgdA el
1200°C7} L;l%

AL EE AaTAEE
Za‘% AR wel A

MnO;ell 4] xgto
o] FLAEET} YSZ-‘?—%}«] i
Perovskite 7% F44H3HE ’+
¥ A23el BE 1247 Fob l
Agd, Azslw 1400C,

e FollA
371 FolA 5AI7F ot

J. of Korean Ind. & Eng. Chemistry, Vol.7, No.1, 1996



16 THAANAY deA=L A2 A P La- ScMn0;2] EAe #3 mi

4 A ZrO,
M Perovskite thpe oxide
- * La,Zr0;

- fiad

Intensity (arbitrary)

N

.

YSZ

1020 30 40 50
20 (degree)

Fig. 14. XRD patterns of the mixtures of YSZ and
La,.,Sr,Mn0O; powders sintered at 1400°C
for 5hr.

42743 £29 XRD HAxle g vhgAS AxBgte
2 A}E Fig. 149 Jeliigdel. 8mol% Y203
2 A% E ZrO= cubic#eld ZrO, H=zmke 1}
elin] La,_ ,SrMnOsoll 4] xghel 0, 0.1, 0.3 & b=
perovskite FZ& velhle 39 La,Zr,0.¢]8h
£ B4 229 2} ehde & 4 oo Lay
Zr0.9 H3E Sro Aggo] 0d o Fu=z A7)
7 G430 dehton] Sro] Aol 2790E
Folgo] 03% Wt o F kb vhehdg ¥ 4 4l
ot wbHel] Sre] Agako] 0.5 ¢ La,Zr0,9 ¥
27} s Jeldz| 9ol La0.55r0.5MnO,= A&
A9 YSZ9} e 2Hee & 4 Ak

2

I
Ik
r

FdsE, A 79 A13E, 1996

I 1400C, 10417+ o 7}"0‘ 2 °]%R‘_EE%
depyel YSZ9 A4 47 )
< it

2. A2 A 89) La,-,Sr.MnOsll A x3k& 0, 0.1,
0.3, 0.5, 0.7, 0.9, 12 W3}A|A AsjAze] AHA
g, #AHGL Sro gefo] FIIFTF Faste x=
054 o 713 P+ %k" vehigich w3 dsf el

4 49 A3

Sre] A&eFo] 50mol% °a‘ ﬂﬂ TL%%°J La,Zr;0-
& HAsHA st

olakel A, La, SrMnOsell 4 7+ 4
& veblle Sref gake el Laol s 50mol%
At

i

A7e a,wff; Ake] AANEATIHA (24
2

E:
l°l
W
O
n
=1
ES|
©
CJJ
-
—
(o]
O
S
'S
é
4
ok

Yok A7ulE zl 13 #41 QT
At

1. W. Mitchell, Jr., “Fuel Cells”,
(1963)

2. H. S. Isaacs and L. J. Olmer, J. J. Electrochem.
Soc. 129, 436(1982)

3. K. Keizer, A. J. Burggraaf, and G. de With, J.
Mater. Sct., 17, 1095(1982)

4, F. K. Moghadam and D. A. Stevenson, J.
FElectrochem. Soc. 133, 1329(1986)

5. T. Takahashi, T. Esaka, and H. Iwahara, J.
Appl. Electrochem, 7, 299(1977)

6. M. J. Verkerk and A. J. Burggraaf, iid., 10,
677(1980)

7. T. Kawada, N. Sakai, H. Yokokawa, M. Dokiya,
M. Mori, and T. Iwata, J. Electrochem. Soc. 137,
3042(1990)

8. J. Mizusaki, S. Yamauchi, K. Fueki, and A.
Ishikawa, Solid State Ionics, 12, 119(1984)

9. J. Mizusaki, M. Yoshihiro, S. Yamauchi, and K.
Fueki, J. Solid State Chem., 58, 257(1985)

10. Y. Takeda, R. Kanno, M. Noda, Y. Tomida, and

Academic Press



dy™

0. Yamamoto, J. Electrochem. Soc. 134, 2656
(1987)

11. T. Sasaki, T. Morikawa, J. Hombo and Y.
Matsumoto, Denki Kagaku, 58, 567(1990)

12. 0. Yamamoto, Y. Takeda, R. Kanno, M. Noda,
Solid State Ionics, 22, 241(1987)

13. T. Inoue, K. Eguchi, T. Setoguchi, and H.Aral,
ibid., 40-41, 407(1990)

14. K. Katayama, T. Ishihara, H. Ohta, S. J.

o34 17

Takeuchi, Y. Esaki, and E. Inukai Nippon,
Seramikkusu Kyokai Gakujutsu Ronbunshi, 97,
1327(1989)

15. J. Mizusaki, H. Tagawa, K. Tsuneyoshi, A.
Sawata, M. Katou and K. Hirano, Denki
Kagaku, 58, 520(1990)

16. J. E. Bauerle, J. Phys. Chem. Solids, 30, 2657
(1969)

J. of Korean Ind. & Eng. Chemistry, Vol.7, No.1, 1996



