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Abstract: Cathode materials Ca, Sr,FeOsfor SOFC  (solid oxide fuel cell) were prepared by solid state reaction.

The structure and morphology of the electrodes were characterized by XRD and SEM, respectively. The results

show that no reaction occurred between the electrode and the SmygCes,0,5 (SDC)electrolyte at 1 000 °C and the

electrode formed good contact with the electrolyte after sintered at 1 000 °C for 4 h. AC impedance spectroscopy

measurements were used to study the cathode performance. The charge transfer process was found to be the rate-

limiting step of the electrode reactions. The Ca;gsSroeske,0s cathode gave the polarization resistance (R,) of 0.95

Q -cm? at 700 °C in air. Ca,osSto0sFe,05 cathode exhibits the lowest overpotential of about 100 mV at a current

density of 74 mA-cm™ at 700 °C in air.

Key words: solid oxide fuel cell (SOFC); Ca,_Sr,Fe,Os cathode material; electrochemical properties

RiE, ~EHARFMEE TRAESM
AB,0s BV A AL B AT S8 R s bR, 3X
b B ZR S ERT 45 4, 1 LnBaCoyOs,s
(Ln A # £ 8 %) LaBaCuFeOs.; Al YBaCuCoOs,; 55
ALY RS 8 A1 458, 1 Ca,Fe,05 . La,Co,05 25 F Ak
Ppu o TR R AR R 0 H A 2
Al LA S A v A T P | 3 8 SR Ak 0 A B 6 R T R

SR H 11 .2009-04-20,, WodE B H 91.2009-05-25,

A3 1 5 A E AL A ALB,0, Y2 ARG ER A
S5k SE AL T SOFC BB A R AIF 5T e i AT —
SeHE , FF HERBE A  E 2= RE . Tarancon
FRIE T GdBaCo,0s,s A ALY B A A RLTE AN [R] i 44
H e 5T b Y AR 2 PR A B S KR FE S 700 °C
I, H A A B AR L B ME R 0.25 Q- em?, R
Kim “EWF 5T T PrBaCoy0s.5 BN A4 B 1Y S84 1 J2 3%

FOAETHHE AT A A SRR R IE TR EOA T (No.11531274) ZH 38 B 27 07 [ A BYRHIE S 3 2k 4 B )y

*H KR N, E-mail : hematite1211@yahoo.com.cn
LRl (s

L9312 A YR 2 BUEIE T . S060016479P ; WF 5T 7 1], [ 4 L Ak



1350 Jd Hl fk

A 525 %

T A8 e P AR 25 5 o A8 0 3 T B B O I )
HA R AP HOBE J1 R A A 22 D 5 21
7N, FEBAR B IR FE R (600 °C), PrBaCo,0s,s B
MRHEA /N AL LB (0.15 Q- em?)™, M L3R 1)
WEFE T LAK IR, % A,B,O5 5 A A0 BF AR A4 L 1) 0F
9%, FEAE TR R G50 5k R A, Xk
WA 5 I TR A P 5 30 R R i Ak T R T TR
BN R A S (R Al R A ALY A7 7 A A
% Bk R BGX — R A5 5 4% S0 i ] A e A 5T A A DG i
T HAEAER —E A | X KRB S 7% 256 BHE
SOFC iy i Y

M A,B,Os BYEG 8 A7 45 F A AL W TE 45 40 1 5 5
R S AR AL, P LU 2 B-0 /N TR 2
B-O VU I {4 2 A0 B 38 S 1 8 A5 R0 25 40 a2k
AALY e Tl fi Ak B G BHA R R S50 R A i
TR A A RS O E R R
2 HEeFRAE AL RES- ) F) H AT oA 1k A 5% ABLOs
TR B Ay 55 A6 B4 RE FH T A S0 Ak 1 R R Sl R A
T T B AR WARTE | R GE ABO, BUAS Bk
LM ALY LSM A1 LSCF ML A4 B AH LA | X 28 4
RHEAL AR 0E M | fb 2 1 1 DL R B K M e 45
11 s T B A X SR ER TR %5 A,B,05 U452k
A E5 R A ALY R — R AE R SOFC IR A R

Shaula 55 AWF5E T CaFe,05 1 #E IK PE fE
B - IRA SR E TR AR kLM
R AR I 1 Al A R0 M IR e 1 O L5
& L fi# BT €GO .SDC H A 1R & i #4 DT e 4 14
Sharma S5 #iE T Ca,Fe,05 1E R 81 25+ Hi il H1 B 41
R LA 2EVERE | 45 3 R 2 b R LA AR A K e
] T AR RS T R 1 70 L BN, 1 CayFe,Os
7 Hp L XY R P R AR R S PRI 2R T O R A
T % £k FEL BEL A9 356 003X X SOFC BH AR 44 1 St k2 +
IANFIRY, FHOCHI ST R W FE 45 R0 S A5 K0
LA AR T ER A3 B A IR Se2, AT LU R
PR H A A R AR | I BB SRR AL R B 1k
BHUOT Syl AR SCLL S48 2% 1 85 4 41 25 1 SR Ak )
Ca,_Sr.Fe,0s AHFFEXF 4 | 3 3 %t A4 R 2E 17 1 Ak 2
PEREI | 25 2 JLAE Ay [ 1A S0 A6 ) AR L it BT 40 4
B AT AT

1 SEWHES

1.1 BER#RHE
Ca, _Sr.Fe,05(x=0.00,0.05,0.10,0.15,0.20) H 1%

MR e ek TR i 1 5 2 A2 i i L 0 i PR
CaCO,(4rHr &l | g7 — ) SrCO, (43 P 4k, K it
RIS 4046 TF 58 5T) Fl Fe,05(53 #1405, K i3t T 3L
Mif szl )Ty, RGBS 40 min 5, EERT
1000 CHe4s 24 h, HARVR 2= G277, ™~
W AR 4l B R Ak 2EFe e MR i XRD R EATRAE
1.2 B &

BUE B Ca,SrFe,05 B AR MA R 3% H4F
Y A I BT T, SR AT RS AR B AR ¥ A
VR 7E Smg,CegsO1o(SDC) i & 19—l 45 4 T4
e, Pt Z LA 25 T TAE AR B[R —M), 7655 —
35757 v b 4 AR SR Ll | SR 5 76 25 S 900~
1100 CHe4h 4 h, 45 FIMH A ML, SmgsCeqs0,4(SDC)
3 AR il £ DL SCHRIS . SDC W& A B kY R AE 220 MPa
TR BT 1350 CRESE 10 h AR E], TAER
e 5 X e AT PRI, JfE S P2
LAk 2 AR ARG B A I SO 25 4 SEM (H o%
HITACHI S-4700)#F17 W %<,
1.3 RSN BLF TR

A LAY R BLR A H AR B 22 D/MAX-3B 8 X 4
LM RAT I AHAT YA BT, TAEARI 10 mA &
& 40 kV,Cu Ko FEAR ST, W0 1 HL AL 22 M B T A2 U
FHHTHZ RIEFTHESE (Autolab PGStat 30 HLfL2% T/
), FARE 1 MHz~0.01 Hz, MK 551 R 258 K- A
ARA A IR 500~700 °C, MR Ak Hh 26 1)
) 2 38 2o F e B e A A B B AR b A AR Ak LA
W R = AUw—iR ., Fo 1 g M BT H
B0, AUy 8 TAERR S S iR AL 22 0 I
25 FL T Y LI R, A FEL AR T FELRHL

2 HRSIR

2.1 YIS

Kl 14 Ca,,SrFe,0s RINEAYH XRD B, 5
FRyfE XRD AT 5 5095 22 PDF K B9 RRAE AT BTG 91T L
B, RIARE XRD 5 — i 45 86 41 4544 (PDF-18-
0286), vt B R FH [ AR 125 T 6 B2 0% 3 4 Ry SR AH 1A
HoAl 2 AH A K

R T 2 S RE I b 2 A T R E AR M R 1 S
Ml K CayosSropsFe,05 5 SDC ¥y A#EATIR G, 7E 1000
CFERPRREL 6 h, # ot WZIE G AR XRD(A
2) kil K B, b A AT SO 3 e T
Cao5SroosFe,05 Fl SDC I RFAEAT 55 0 | W A7 T At 44 0
L, PRt BT LA R A E AR 5 SDC FE 1000



5 8 A BRAE B EA SR W OB LT BT A KL Ca, St Fe 05 B HL LA REDT 52 1351

CILE WA 2 R A RN, P B A ARG 1 e il
e A

Intensity (a.u.)

b

20 25 30 35 40 45 50 55 60 65
20/ )
Bl 1 CaySrFe,05 (v=0.00,0.05,0.10,0.15,0.20)% {4 119
XRD &
Fig.1  XRD patterns of the Ca,_Sr,Fe,Os (x=0.00, 0.05,
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Fig.2  XRD patterns for Ca,osSro0sFe;,0s, SDC and
Ca, 0551005F'€,05+SDC powder
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Fig.3 Impedance plots of Ca,¢sSrygste,0selectrode
sintered at different temperatures for 4 h and

then measured at 700 °C in air
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