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Figure 1 XRD patterns of synthesized powders calcined at different temperatures:
(@) G/M™ =2.0; (b) G/M" =2.5; (c) G/M" =3.0
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Figure 2 SEM images of synthesized powders calcined at 1200°C:
(@) G/M™ =2.0; (b) G/M"" =2.5; (c) G/M™" =3.0
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Figure 3 XRD patterns of SSFC ceramics. The inset
shows the XRD patterns in the 26 range of 32° ~ 34°
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Figure 4 SEM images of SSFC ceramic specimens with (a) x = 0.5, (b) x=0.6 and (¢) x =0.7
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Figure 5 Arrhenius plots of electrical conductivity for
SSFC ceramic specimens
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Figure 6 Thermal expansion curves of SSFC ceramic
specimens




%1 # (HARHEAME) Advanced Ceramics, 2016, 37 (1): 41-46 45 .

B SRR S h R SRR, X EERENP FEARETE N, R MR T 8RR
TFHEE BRI T m e ok, SHEM RS SR, ARE T, SRR EEmn, M
ZEREA TP A SRR, BRK T ML FEIR TS BT R, SRS 1B S RN

SHEIRTEFE ) Arrhenius ¢ R BHZRHEAT BRI, FAFS P& RE T B0/ ML T 5 BT AL BE,
HEERILE 5 hHdE. SRS, SSFC AR R A 7P B 7284 H F R RE I 2 A 0 2

K 6 A SSFC P BEA it (I A2 il 28 o 7R IEL R T I Py, 35 B e i I A A i 2R 38 T S L
R B ELLR, Hoin B B R RO TR B, A M R T E s B A K R R EE
RN, BEEIRET R, S i s ik, A S — 5T, XM B SRS T RIMm A
BRAG, SEHEFLAEMAK. H—J700, SR IHR S AR 48 BT 2 IR K. iXw
5 T R 2R 2 5 B0 B T TE R T B I A AK R B B KL

P 2% P R R T SR R s SR, 5 0 P T R P % B R S T K R B,
LSRRI 6 R ATUVEH, BEE ST TS BRI (ST TS BRI, PERES KT
PIZHK REPEC. IXATREZ BT A SIS 722 R M 5 B0 S R 25 4 tH I S5 46, M
T T S AR ARG o 35 B SRR P I B IK R B0 12.8 x 10 KT ~ 14.1 x 107° K™, Bfis 5
I SOFC MIHMEI A KL (41 Smg,CepgO19+ GdoaCepsOr9~ LaggSro2GagsMgo20s5 55) T IK R
(12 x 10°K™" ~ 13 x 10°K™") AHULAL. BbAh, 5 LagsSresFe;CrOs s FIFEIK R% (163 x 10° K™ ~
19.2 x 10°K™") MILL!), SSFC 14 £ M R 1A I R 500 AR o SRAIE S A ST F FE AR R 7T
AT, BUHASRFH B8 A28/ K Sm™ B0 Lag3SrosFei<CrOs_s H 1 La’ B 1 1] LL3R A BA A%
P R BB ERN 45 F BIAR AL R

3% #

SRR R R A v £ PR LA S — BRI S5 KR Sy SrFeq 1Cro 305 5 B, 7E 1350°C Bes
46 B (W KR i, SR 8 LIS E) 95% DA ko 7E 700°C T, fHRERER I Bk ~44
Scem™, A BB AL AL e RE R S M REROTE I R 20 BAF Sm™ B T TR IO, PRERE
A RECE T HE(E, 7E 40°C ~ 1000°C (RUIRAEISFE Y, WRRERER IO PO REON 128
10° K™ ~14.1 x 107 Ko AR SCIHBE U85 SUESE, JBI MBS 45 24 B et A RLiF8
BT T LU R A R A

%% X Hk

[1] SINGHAL SC. Advances in solid oxide fuel cell technology [J]. Solid State Ionics, 2000, 135: 305-313.

[2] HUIJSMANS J, BERKEL F, CHRISTIE GM. Intermediate temperature SOFC — a promise for the 21st
century [J]. Journal of Power Sources, 1998, 71: 107-110.

[3] BRETT DJL, ATKINSON A, BRANDON NP, et al. Intermediate temperature solid oxide fuel cells [J].
Chemical Society Reviews, 2008, 37: 1568—1578.

[4] DUSASTRE V, KILNER JA. Optimisation of composite cathodes for intermediate temperature SOFC
applications [J]. Solid State Ionics, 1999, 126: 163-174.

[5] TERAOKA Y, ZHANG HM, OKAMOTO K, et al. Mixed ionic-electronic conductivity of
La; Sr,Co;yFe,03_s perovskite-type oxides [J]. Materials Research Bulletin, 1988, 23[1]: 51-58.

[6] PARK JH, KIM JP, KWON HT, et al. Oxygen permeability, electrical property and stability of
Lay gSrg,Co¢,Fe(30;_s membrane [J]. Desalination, 2008, 233: 73-81.

[71 SHAO ZP, HAILE SM. A high-performance cathode for the next generation of solid-oxide fuel cells [J].



.46 -

71:5] ikfﬁz %, Sml,xSI‘XFe()jCI'ogOys F/ﬁ /l% é"j‘%‘ EE’fi ﬁlé 5 #&‘H@Elﬁ llé ﬁlé % 37 %

Nature, 2004, 431: 170-173.

YEH TC, ROUTBORT JL, MASON TO. Oxygen transport and surface exchange properties of
Sry.5Smy sCo0;_5 [J]. Solid State Ionics, 2013, 232: 138—143.

WANG H, TABLET C, FELDHOFF A, et al. A cobalt-free oxygen-permeable membrane based on the
perovskite-type oxide Bag sSrq sZng FeysO3_5 [J]. Advanced Materials, 2005, 17 (14): 1785-1793.

WEI B, LU Z, HUANG XQ, et al. Synthesis, electrical and electrochemical properties of
Bay 5SrysZng,Fe,30;_5 perovskite oxide for IT-SOFC cathode [J]. Journal of Power Sources, 2008, 176:
1-8.

XU DD, BU YF, TAN WY, et al. Structure and redox properties of perovskite YoSr;Cr;—Fe,Os-5 [J].
Applied Surface Science, 2013, 268: 246-251.

ISHIHARA T. Perovskite oxide for solid oxide fuel cells [M]. New York: Springer, 2009.

CHEN M, PAULSON S, THANGADURALI V, et al. Sr-rich chromium ferrites as symmetrical solid oxide
fuel cell electrodes [J]. Journal of Power Sources, 2013, 236: 68—79.

XU Q, HUANG DP, CHEN W, et al. Structure, electrical conducting and thermal expansion properties of
Lng St 4Cog,Feqs0; (Ln = La, Pr, Nd, Sm) perovskite-type complex oxides [J]. Journal of Alloys and
Compounds, 2007, 429: 34-39.

RIZA F, FTIKOS C, TIETZ F, et al. Preparation and characterization of LnggSr;,CoggFey,0;3 « (Ln = La,
Pr, Nd, Sm, Eu, Gd) [J]. Journal of the European Ceramic Society, 2001, 21: 1769—-1773.

XIAO J, XU Q, CHEN M, et al. Improved overall properties in La; (Ca,Fe,3Cro,0;_; as cathode for
intermediate temperature solid oxide fuel cells [J]. Ionics, 2015, 21: 2805-2814.

TR, ke, Bras, . RRDS HEBR—HER $hE A i GdosSto2Co0;_s IR K2 [1]. TEHLAM
BEEEAR, 2013, 28 (8): 818-824.

YI FY, LI H, CHEN HY, et al. Preparation and characterization of La and Cr co-doped SrTiO; materials
for SOFC anode [J]. Ceramics International, 2013, 39: 347-352.

BHATT H, BAHADUR J, DEO MN, et al. Effects of calcination on microscopic and mesoscopic
structures in Ca- and Sr-doped nano-crystalline lanthanum chromites [J]. Journal of Solid State Chemistry,
2011,184:204-213.

TAI LW, NASRALLAH MM, ANDERSON HU, et al. Structure and electrical properties of
La;_Sr,Co,_yFe,Os. Partl. the system La sSry>Co;_Fe,O3 [J]. Solid State Ionics, 1995, 76: 259-271.

Electrical Conductivity and Thermal Expansion Properties of

Smy_SrFe(7Cry 303 5 Ceramics

YANG Yong-Qing, XIAO Jing, LIU Hui-Dong, HUANG Duang-Ping, XU Qing

School of Materials Science and Engineering, Wuhan University of Technology,
Wuhan 430070, China

Abstract: The feasibility of replacing La®" in LagSro;Fe;CryOs_s by Sm®" to decrease the
thermal expansion coefficients was studied. Sm;_,SrFe,,Cry;03 5 (x = 0.5 ~ 0.7) powders were
synthesized by using a glycine-nitrate process and the ceramic specimens were prepared by sintering
at 1350°C. The results indicated that the ceramic specimens attained over 95% of their theoretical
densities. The electrical conductivities of the specimens at 700°C were around 44 S-cm™'. The
thermal expansion coefficients of the specimens averaged over the temperature range of 40°C ~
1000°C were in the range of 12.8 x 10°K ™ ~ 14.1 x 10°K™".

Key words: Glycine-nitrate process; Cathode materials, Electrical conductivity; Thermal
expansion coefficient



