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ABSTRACT Yttrium stabilized bismuth (Yg.25Big.7501.5) (YSB) was synthesized using an oxalate
coprecipitation method. YSB powder was fired at 900 C for 5 h to form the fluorite structure as
confirmed by X—ray diffraction. The conductivity was measured to be 0.057 S/cm at 600 C. Influences
of sintering temperature on microstructure of Ag—YSB composites were investigated, and results indicate
that lower sintering temperature resulted in high porosity and small particle size. Using SDC electrolyte,
the interfacial resistance was found to be smallest for 50% YSB about 0.64 Q-cm? at 600 'C and
0.059 Q-cm? at 700 C. The performance of Ag—YSB was much better than some perovskite cathodes,
such as LSCF-SDC and LSM-SDC.

KEY WORDS inorganic non—metallic materials, fuel cells, composite cathode, oxalate coprecipita-
tion method, AC impedance, interfacial resistance

* BRANTH R 20001AA323090 F1 973 +&1 TG20000640 YEEhTRH.
2004 4£ 4 A 27 BYFIAIRE; 2004 4E 10 A 8 HREIBHH
AEEEA: HESE 2, ST 230026, HEBHAEMEHE S TRE



1 8 HPEY%: TR GRS Ag-YSB ZEFIR 55

BB, FRAR B YR s (SOFC) RARERM R, BRIEIE, MR A
FEM . SR YSZ MR E A RE BE TEASRT, AT ELERTIEH
AR, VAR LR ERIRZE 1R (400~800 C), {HR2FH (Hfk) HeBE I 5 BE iy e 7 o
B K D~8 SOFC MEREZ M - AR A I mAR K, FMERBERR T EE & aib#rkEak
HIFARAT B R A EEME L.

R, %4 LSM AR E B FS B T RE E AR 8K, BF YSZ F_HWES
PRt LSM-YSZ 7E& iR T HA MR R AL PERE. LSM-GDC & & BAR AR A AR 4k B BH
LSM-YSZ §fk . AT —S R AR A HERE, LI A A EmESEABTRAMEREER
BBE SRR, &SR LS Y, BBZM M (LSC) 4 B8, Lag ¢Srg.4Coqg 2Feq s (LSCF)
PR A E AR B BEE LSM 22—, IAEEFF B8 LSCF-GDC & &AM JE LSCF
+42z— U EBRNERE (SSC) K LSC EAE S B ELEYE, 600 T SSC B& K
B R EARAL LY 0.18 Qem?®0. HEGR L& BNEHKT SRS S TR T =S At
5 Ay COz. SO, KESEMB LS REREBRELFI B BRER S 1012 i WK BAR AL RIEIR
o b A AR E TR

Bi;O3 £ 730 CUA ERFEME AWM E.OILTMH, BEEET5H8; 76 730 CUTE
PUFTARAN BAAT. AR R TS EM, FEM Y20; % Bi,0s WERME O 1. &
FBARRL B M 3 A A T, 1B M B AT B B S B A AR A K AR e M. AR
MR NBIEE (YSB), MBI N BB, 5% YSB S8, RERESEX XA
b L 7 T FEHT R S M.

1 £ H &

1.1 YSB f%l&

FABERRERILUTIETAE M & Yo.25Bio.7501.5(YSB) ¥ K4l h 98% #7 Bi(NO3)35H,0 M4
H 99.9% B Y203 BRIERMRAR T, REHEZEHA ERFER PR AGTIE. HIlk
HIE WSS 7E 80 T4t 24 h, T4 FIFE 600 CTHI 900 CHALE 5 h. A X HHERMTET (CuK, #E,
A=0.15418 nm) A7 75 YSB ¥HEMLEH. MMM 1516 4 LSCF fl LSM, ALyt
B U &8 S b4 SDC (Smg.2Cer.s01.9).
1.2 SE&SERNEE

¥ AgoO i YSB # Ag:YSB R FLH (435124 9:1, 8:2, 7:3, 6:4, 5:5, 4:6) JRAI, BREE 24 h, /5T
TN 2, FEAF 4 2R RA T BRI BE 51 UKL, 2 WETRIZE SDC(®15 mm, & 0.6 mm, 1400 ChHe4E) W
MR RIS FR AR, 75 600 CHALTE 2 h. [ I 22 BRI E:7E SDC L #14 LSCF-SDC, LSM-SDC
XFREM, SDC FIERFRSECR 50%.
1.3 B SEXFEHERLRNL

F CH604A Hi4b2 4307 (S0 o 5 9 HL 5 1 . T RELSE, Uit P 4B AR BB WL, AR ZZ N
Bk FIPVEN BRSO, WM 500 CHE 750 C, HIFEA 50 C. HFLIEHIHREE A
0.01 Hz~100 kHz, HJE 10 mV, X2 FEBERE 30 min 5. AL EEATHEA
KA L=RA/2, HF L AFREWRAL B, R ANEITE AR EE, A KR ERS B RER
R AR,
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2.1 Ag-YSB RETAREYLEMFIFEAENR

M LRI, TR AR S, 72 600 CRUGTE 5 h 5, MMk L RO TS,
HEA R T2 32 nm. FE—PRUCHE, SRR, 900 THHZY 91 nm.

&l 2 %W, YSB 7E 600 C#l 700 CHH FHSHFIR 0.057 S/em F1 0.19 S/cm, T SDC 7
600 ‘C I 700 C B B T34 FI & 0.039 S/cm A1 0.078 S/em. ] MAEAFEE T, YSB H SDC &
FREOETESR
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1 THE#RE (a) & 600 T (b), 900 T (c) B 2 YSB. SDC SR GHEEN LR
PAbERMER XRD B Fig.2 Temperature dependence of the electri-
Fig.1 XRD patterns of the coprecipitation cal conductivity for YSB and SDC

powder (a) dried; (b) fired at 600 C,
(c) fired at 900 C

B 3 AR YSB:Ag=5:5, Wik
R 600 C. IR A /58:aq=11600°C
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RATHREML, B A S L AR B Okiz|a 2R %f“
T AL R Re. 56REAY I S BB el % -
B, 7€ 600 C, Ag-YSB O BA B iFE & 7@
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R TH Rezimem:
2.2 Ag-YSB S 4HRIAEH 3 Ag-YSB 600 CHyAHBHH A

7E 600 THI 800 CAbHJE Ag-YSB EHH Fig.3 AC Impedance spectra at 600 C for
WEEE A 15~20 pm. 7E 600 CTHELS 2 h )5, Ag-YSB composite cathode on SDC

Ag-YSB 5 SDC (R B S RIF (B 4). FAK electrolyte
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4 600 THI 800 CHALHIGH) Ag-YSB HGHIRETE SEM Bl
Fig.4 SEM photograph of Ag-YSB cathodes on SDC electrolytes after sintered at (a) 600 C,
(b) 800 C

RBAA LI, BFFHRDA 1~2 pm, BT RBLSH=AMFE, 7E=AMAFE TR
b, ER TR IEH . BRMETHES, KKRBMIET FERARE U520 T 800 Chetk
J&, BAREBURL KR, KL, FLBRE T RE.
2.3 PAREYLE M SR EI AR LR PR ARSI

M 5 TTLAE H, B0 YSB f Ag-YSB B & BRI B T, YSB AT RIERNE,
24 YSB RY# ik 2] SRR 50% o, BEAR| 5o ME, SRR A kiR HREER
AW YSB AA RUFHABLEENETHS, BIREAN AME AR FES fR =R
Wy E. T AR H M TR R, R EHR, YSB wikmEH—2iEE
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Fig.5 Interfacial resistances of Ag-YSB com- Fig.6 Comparison in interfacial resistances of

posite cathodes as a function of the vol-

ume fraction of Ag

Ag-YSB cathodes with LSCF and LSM

cathodes
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ff Ag-YSB H & BBy A ERibBBEIS K, TTRER YSB W BRIBIMBURT Ag MHMESEYE, B
KT AR EFHEE, BIRRER SR, S8 HE TS EAERR TR, FREA B

& 6 & 50Ag-YSB Fl 50LSCF-SDC K 50LSM-SDC({&FE L) & & BAtk i A w4t i, &
PIEH Ag-YSB A HERL ALK EMESAR/NMEE. HIRAEEAEGRFNETSH
P, FEREARFUETSHE EEREANRAEEANERNE. U8 EH. AR E#
JRA MM AR TR EENERLEMEETHES. LSM, LSCF fil Ag FHAA EBH BT
SR TER IS E AR, ST B0E BRE,; W ARAER EBERGES AR T &
SRk Y. YSB . SDC MBS FRSEFS L (F 2), Ag thEH B IFa9 200 ik B i
YER 122, Bt Ag-YSB A BARAY F EiAR 4k Ha B

3 & #

MERRERILTTIEH &1 YSB MASLI 4], HRRRE SDC XL, Ag-YSB REAMHN
Z1l, Ag-YSB 5 SDC WARELH S BRI, BMT RE LM =MFH, KRBT Fmiki Bl
YSB F—AMRAEF I, AR EAEAERT. YSB M BIR IBHR Ag ARAIESHE, (A E A
FELIE K.
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