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ABSTRACT

G-y SrxMn0;(0<X<0.6} as the cathode for solid oxide fuel cell was synihesized by citrate process and
studied for its crystal structure. electrical conductivity, Lhermal expansion coefficient(TEC), and in-
vestigated reactivity with 8 mol% vtiria stabilized zirconia(8§YSZ) ar CepsGdoo0 o{CGQ), The crystal struc-
ture of GdixSrgMnO; changed from orthorhombic(0<X<0.3) through cubic(04<X<05) ta tetragonal
structure(X=0.6). When Sr contents was increased, the electrical conductivity of GdpySryMnO; was in-
creased but activation energy was decreased. TEC of Gd,SreMnd, showed a normal behavior similar to
those of La;xSryMnQs, 8YSZ and CGO if Sr content was ahove 30 mol%. TEC of Gd, gSryMn(Q; was mn-
creased with Sr contenl. After heat treatment at 1300°C for 48 hours, reaction product of Gd,.SreMnOy and
8YSZ was SrZr(,. However CGO had no reaction product with GdixSriMnOs.
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Fig. 1. TG-DTA curve for polymeric precursor of
Gilg 551y sMn(; prepared by cilrate process.
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Fig. 2. X-ray diffraction patterns for Gd,SriMnO,
(0=<X<0.6) after fired at 1300°C for 5 hrs; a)
calculated ntensities for cubic structure of
GdysSry:Mn0; from data, b) measured in-
tensities for GdSrMn0Os (0.0<X=<0.6) and
¢) intensities for GAMnO, from JCPDS card.
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Table 2. Flectrical Conductivity at 800°C and Activation
Energy of the Gd.SrxMn(;,

Ze A e WXl Hdude] 42t asie 2 ”» Conductivity at Activation
= B 4 sloh WA (02008 (181) F ko 2% Composition | “anoiCiS/em) | energy (KJ/mol)
FeHAA Ve EEdEe] A pe = oFE Gy 55t .Mno, 123.6 20.6
% 7)33?-3?‘5] 2"]1}'}%%: be SI'Eq OC'!:OI %—7}2@-0}] T‘L}E‘]' Gdu’;S['ogMIlOa 134.0 14.9
7_.:]»{]-‘_-5]_1‘_—_-_ Zc\‘ff% Ci‘_-_'}- '—)ll )D\,J\‘:.I'- SL'E] O‘}:o" 400]]}:] 50 mol%?]f Gd, ﬁSr[j‘gl,MnOd 157.8 114
Gd Al A 35 AFAG cubics] 725 Jdehy | GisSresMaly 2295 8.3
2 grh 2Rt 60 mol%el Sro] NEEgte me | GdusSreMnO, 3196 <5
Table L. Crystal Structure and Lattice Parameters of the Gd;SrxMnOs
Latti cter(A)
Composilion Crystal structure e perame Cell (Egl)umn
a b C
GdMnOs Orthorhombic 531 5.84 7.43 230.4
GdgeSrp :MnQy Orthorhombhic 5.34 572 7.52 229.7
Gdggsrgglv,[no;g Orthofhomblc 5.40 5.62 7.54 229.2
Gdy 5519 ;Mn, Orthorhombie 542 5.56 7.62 229.6
Gy et MnU, Cubic 3.84 3.84 3.64 228.5
Gdy 551y 5MnQyq Cubic 3.83 383 3.83 2247
GlooStoMnOy Tetragonal 3.83 3.33 3.81 2235
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Fig. 3. Arrhenius plots of electrical conductivities for
Gy SreMnQ:{0.2< X <0.6),
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Fig. 4. TMA curves for GdyySrMnQ, {0.1<X<0.6),
CGO and YSZ sintered at 1400°C for 4 h.
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Fig. 5. XRD patterns for mixtures of GdyxSryMnOs

(0.1<X<0.6) and YSZ after firing at 1300°C
for 48 h.
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Fig. 6. XRD patterns for mixtures of GdixSrzMnO,

{0.1=X<0.6) and CGO after fired at 1300°C
for 48 h.
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Fig. 7. HTEM/EDX amalysis of 8YSZ/Gd,sSr,:MnO,
mixture afier sinlered at 1300°C for 48 h; a)
STEM image and b} concentration profile tor
the vicmity of interface.
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