928 B 4 W Tl 1k 2% 2 Eild Vol.28 No.4
2012 4E 4 CHINESE JOURNAL OF INORGANIC CHEMISTRY 779-784

FAKRZ R B2 ERA HMS
(VAR F AR TAE R AR 244061)
CAMEL LK FHHAAFE TEFR S0 230009)
C P EAFERRFARAESL TRE SR 230026)

FEE . R SE AL YRR B (SOFC) M ¥ T2 422 A4 Rk 14 AR 80 2 TR A T 28 2 U AE N A B R MERRE R T BG5% A% 58 NiO/YSZ R 5
LaCrO; 3% 42 b RHE 208 DG e Pk BB 45 AL 22 P R E 1 Y0,CansCroeZing, 05 (Y CCZ) 3% 42 41 R s P b 51 A 5] NiO/YSZ BH A% H | il
% NiO/YSZ/YCCZ(6:4:2 ,m/m/m) = AHE 5 BN , IF HEAT R & Rt O Ss # 38 P Ik R 8085 R0 PERR O XS L3t &5 2R 2%
B NiO/YSZ/YCCZ #8245 P BA b R 25 G PERE . DL NIO/YSZ/YCCZ i SCHE R SR TIHRHE 3 il 7 W | 1 400 C25 A5k
PR 0 | B ) 45 BB LagsCagsCrog0;. 7 B2,

KW, MR EEAMEL, AR, b, SOFC
FES XS, 0611.6; TMI11 XHRFRIREG . A XE%HS . 1001-4861(2012)04-0779-06

Fabrication of Dense La,,Ca;Cr,,0;s Interconnect Thin Membrane
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Abstract: Developing cost-effective methods to prepare ceramic interconnect thin membrane for solid oxide fuel cell
(SOFC) stacks is currently considered as a major technical obstacle. In order to improve co-firing compatibility of the
traditional anode support NiO/YSZ with LaCrOj-based interconnects, chemically stable interconnect material of
Y,CagsCroeZng 05 5 (YCCZ) was introduced to NiO/YSZ anode. Triple-phase composite NiO/YSZ/YCCZ with the
weight ratio of 6:4:2 was prepared, and then examined as novel anode support. Sintering character, microstructure,
electrical conductivity, and thermal expansion coefficient of the composite anode were respectively investigated in
detail as a function of YCCZ addition. Results indicate the NiO/YSZ/YCCZ anode has excellent overall
performance. Furthermore, by wusing a simple and cost-effective drop-coating/co-firing process, dense
Lay;Cag3Crye;05 5 interconnect thin membrane was successfully prepared on the novel NiO/YSZ/YCCZ anode support.
This work provides a simple technical solution for dense ceramic interconnect fabrication for YSZ-based SOFC

stacks.
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Fig.1 XRD pattern of the sintered NiO/YSZ/YCCZ
anodes after reducing in pure H, at 750 °C
for 3 h
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YSZ B 5 1 FL B R (28.7%) , LA R E W] YCCZ
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Table 1 Characteristics of NiO/YSZ and NiO/YSZ/YCCZ composite anode

. . . . Relative density
Composite anode Weight ratio

before reducing / %

Porosity after

reducing / %

Conductivity at 700 °C
in Hy / (S:em™)

Thermal expansion

coefficient (TEC) / K™

NiO/YSZ 6:4 97.2
NiO/YSZ/YCCZ 6:4:2 81.7

28.7 311.5
37.5 2223

1.28x107
1.14x107




(a) and (b) NiO/YSZ; (c) and (d) NiO/YSZ/YCCZ;

(a), (c) Before reducing; (b), (d) After reducing

12 NiO/YSZ 1 NiO/YSZ/YCCZ FHHRAE 1 400 CHe4S 4 h 5 Wriii SEM BR A
Fig.2 SEM images of the fracture surfaces of NiO/YSZ and NiO/YSZ/YCCZ anode after sintered at 1 400 °C for 4 h
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Fig.3 Temperature dependence of the electrical conductivity
of NiO/YSZ (6:4) and NiO/YSZ/YCCZ (6:4:2) anodes
(after reducing) in pure H,
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Fig.4 Thermal expansion of the NiO/YSZ and NiO/YSZ/
YCCZ composite anodes
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DL b S5 45 5 3% B NiO/YSZ/YCCZ(6:4:2) — A
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A

Porous anode support

10 e o

Gy B s e B st

(a) Fracture surface and (b) surface of LCC membrane co-fired on NiO/YSZ (6:4) support;
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V) T R R P VA B A L A G
W, 22 LCC HE 4 p BHEERE O e 4 80% |

- B C I

Dense LCC membrane

Porous anode support< s

10/ pm

g A,

(c) Fracture surface and (d) surface of LCC membrane co-fired on NiO/YSZ/YCCZ (6:4:2) support
5 AR SRR I BE ] S LCC WA SEM ROULIE 5 I8 H
Fig.5 SEM images of LCC membrane co-fired on anode supports

h T i — 2 B0AIE LCC ¥ $2 44 ek I A B0
X5 NiO/YSZ/YCCZ PHHR 358 3 38 JiL J5 1) LCC
BEEAT TR B SRR, WK 1 5 KA SE S
7 0.1~1.0 MPa, Z55R FER KN 1 MPa AR
JESFRFE 24 h, FERALELERRIBE, KWT
LCC M58 4 ba 2t 30 Ak | TR v A TwioW 284 80
HESFHAIBROEEAE, B 6 finh
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SEPLAE Y IE AR A 45 | R ] LCC R AE FH AR
SCPEAR U2 P45 T AT A AR LI g R R

AR T AR AR B8 ORHR 1 /3058 T2, 58 A hE 8
3000+ (121) Pure perovskite structure
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z @321y
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Fig.6  XRD pattern of the LCC interconnect membrane
co-fired on NiO/YSZ/YCCZ anode support
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