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High-Performance Anode-Supported Solid Oxide Fuel Cells Prepared by Tape Casting
Technique
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(1. School of Environment and Energy, South China University of Technology, Guangzhou 510006, China;
2. Southwest Technology and Engineering Research Institute, Chongqing 400039, China)

Abstract: The development of high-performance anode-supported solid oxide fuel cells (SOFCs) contributes to reducing the
working temperature of SOFCs, and the preparation process and structural parameters of cells have a significant impact on the
performance. Tape casting is a cheap and mass-produced cell fabrication method. In this paper, anode-supported SOFCs were
prepared by a tape casting technique. The effects of pore-former type in anode support, the thickness and porosity of the anode
functional layer and the thickness of the electrolyte on the SOFC performances were investigated. An anode functional layer with
the thickness of about 12 um was prepared when PMMA was used as a pore-former of the anode support, thus obtaining a
preferred anode structure. Reducing the thickness of the electrolyte can reduce the ohmic resistance, but a too thin electrolyte can
lead to the insufficient strength of electrolyte, affecting the stable operation of SOFCs. An anode-supported SOFC with the
optimized anode and an electrolyte thickness of 8 um has a peak power density of 1.2 W-cm 2 at 800 C.
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Table 1 Slurry for tape casting

Anode support Electrolyte Mass/g
NiO 18.00
YSzZ 18.00
Pore former 5.40
TEA 1.30
PEG 2.52
DOP 2.52
PVB-Ethanol 21.00
Ethanol 31.00
YSZ 35.00
ALOs 1.40
TEA 0.70
PEG 1.40
DOP 1.05
PVB-Ethanol 14.00
Ethanol 33.00

Ha v P B AR SRR . ) B 2 A H AR o ) E 4y
A B o E . @ R AL
(PCH-600C, KigtHhIFsA R AR 14 EHIH
RS HEAR B LA R — 5 S Ty e 2 v FEE R HEL A I
MRS INE—#, FF7E 20 MPa ()5 /) F (&L )
FRBOREF 10 min %SG, AT ILAE G %
HAN 13mm FinNAER. &5, BAERTERRD
IR (ARG EHHEARE R AR H 1400 TR,
4h 53| BA AR Ni-YSZ/YSZ - Hijth . B2
FHAR SRR RE fa IR 22928 30 um, R EFHAR D)
REE R IE R REZIN 12 pm, B2 R R RSB G
(MEFELIRN 4 um. BRI &R 1 iR,

1.2 PARFNEEhAHIE
Ag-GDC & @P &R AR RIFMHE SR, A
W JE A AL E 1 DL R R e M. Ak, AR AL RIS
BA G R E SRS, CE/EN SOFC 1)
AR RS T 2w el SR Ag-GDC fE

NAMHATEL, R Ag:GDC=7:3 i & EL ARE AR 3
(DAD-87, ¥ & B IEWT 7T FT) AT GDC (99.9%.,
Gdo3Cep2019, HERME T WA R AR L TAEHEFLRT)
MAREB TR RS 515 2R G A . F4% IR i
=R E & PVB-IAHEE T &H PVB liEsD
HN 10%)=6:4 INNA HLE: 45 71 2% BB B 2R o R
FHER A B IR TE F A |, JFTE 850 Cle
252 h, BE4HEM, BBKAE RN 0.2 cm’,

BT BT H R B A AR R B A i 25 7 =X, BRIk
7E HBPE AR ) bR o] L2 B AR R 52 o R )5 7E
FEL B R THD FH AR 1 AR A A D e A, IR
R A 0 b e AR AR

TENTL, &R,
1 600
240 min
1400 'C
60 min 1°C-min”"
1200 | 1200 c
O 2 Comin’! 2 C-min”’
> 1000 C e
E 60 min
s 800 | 3 °C min’’
8‘ 1
£ 3 C'min
S
400 | 400°C n
1°C'min”
0 1 1 1 1
0 400 800 1200 1 600 2 000
Time/min
K1 AR AE 2 4G

Fig. 1 Sintering process curve of prepared cells
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(b) Electrochemical impedance spectroscopy
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Fig. 3 SEM images of cross-sectional view of anode supports
prepared by adding three different types of pore-formers
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Fig. 4 Electrochemical performance of single cells with AFL
with different thicknesses
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Fig. 5 SEM images of cross-sectional view of AFL with
different thicknesses
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(b) Electrochemical impedance spectroscopy
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(c) Cross-sectional view of an AFL added 5% PMMA as pore-former
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Fig. 6 Electrochemical performance of single cells respectively
prepared by adding different amounts of pore-formers
in AFL and SEM image of cross-sectional view of an
AFL added 5% PMMA as pore-former
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(b) Electrochemical impedance spectroscopy

(c) Cross-sectional view of an electrolyte with the thickness of 8 pm
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Fig. 7 Electrochemical performance of single cells with different electrolyte thicknesses and SEM image of cross-sectional view of

an electrolyte with the thickness of 8 um
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