Journal of Electrochemistry

Volume 10 | Issue 3

2004-08-28

Fabrication of Solid Oxide Fuel Cells and Analysis of Their
Structure and Performance

Nai-tao YANG

Recommended Citation

Nai-tao YANG. Fabrication of Solid Oxide Fuel Cells and Analysis of Their Structure and Performance[J].
Journal of Electrochemistry, 2004 , 10(3): 340-345.

DOI: 10.61558/2993-074X.1585

Available at: https://jelectrochem.xmu.edu.cn/journal/vol10/iss3/15

This Article is brought to you for free and open access by Journal of Electrochemistry. It has been accepted for
inclusion in Journal of Electrochemistry by an authorized editor of Journal of Electrochemistry.


https://jelectrochem.xmu.edu.cn/journal
https://jelectrochem.xmu.edu.cn/journal/vol10
https://jelectrochem.xmu.edu.cn/journal/vol10/iss3
https://jelectrochem.xmu.edu.cn/journal/vol10/iss3/15

10 3 Vol.10 No.3
2004 8 B ECTROCHEMISTRY Aug. 2004
:1006-3471 (2004) 03-0340 - 06
*1,2 1 1 1
(1. , 255000 2. ( ) , 102249)
: - Cep. s Q. 201.9 (CRO) ,
C L&y, 60,4000, 2Fe0.803- a (LSCF) . -
0.14 W/ cn? | 650 307 mA/ cnf.
G0y -
TMO11. 4 A
(DFO) , ,
YZ SOFC 1000
800 , ,
) OFC
, CeO, 400700 (121,
[3] [4]
DFC . : , ) )
DFC , -
(CvD-EVD) (51, ,
:2003-10-01 , :2004-01-05
* , : (86-533) 2786292 ,Email : naitao @om. com

(20076025)



- 341 -

[79]

[12,13]

Lao. 60,400, 2Fep s03 ( (L SCF)

CVD-BVD OFC®
[10,11] ,
- Cep.8Cdp. 2019
1
1.1
1) - [14] Cep. 3Gy, 201.9(CRD)
, 80
, C&@O L&CF ). 800
( ).
2)NiO Ni (NOs) 2
1.2 NiO/ CQ/LSCF
1) —
CO ,NiO
) 2 g )
C® ( 0205@, 20 MPa
01.3 nm 1 400
2) —
LSCF 10 %t CQ®
, 1 200
1.5 mm
1.3
cO Hydro 2000S(A)
JSMVI-840A JEOL
1.4 IE
H, , NiO/ CR/LCF
(
Ni , ,
, H, 800 2 h,

IE

(
4h, 1 /mn
25 mm, 1.
4h, -
4h, 21 mm,



. 342 - 2004

, , IE . 60 cm?/ min.
2
2.1
- [14]
) ) CQ
) , 2 CQ
60 nm
NV
s 161
Bl
g 1y
& =
§ 8
z 4
{
0! :
0.01 0.1 |
Particle sise/ ¢ m
1 C SEM 2 C®
Fg.1 SBM geph o the CQD powders dter bakmilling Hg.2 Particle 9ze didribution of the CQD powders dter
treatment ball-milling trestment
2.2
3 - NiO/ CQO/LSCF SBEV ,
( 3) 1 1 1
( 9, ¢ )
3 4 , CQ&
) . ,CAO ,
1 ( ) ’ 1 1
Mm ) )
L (
),
,,

© 1994-2008 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



3 - NIO! CRO/LSCF 4 “ /CQO "
SEM SEM
Fg.3 SBM micrugraphfor the SOFCof CAO ued asdec  Fg.4 SBM microgrgoh for the' anode/ CRD” bi-layer as
trolyte prepared by the oco-presing/ co-sntering sembly &ter adding pore formers
method
2.2
5 )
60 cm®/ min 8 cm®/ min. , : :
700 , , 550 . 5 )
650

1140 % 2 140
120 § 1.0 120 BE:'
1100 £ 0.8 100 &
80 = >
B X 06 80 =
0§ 60 2
40 = 0.4 g
Ty 140 ~
’ 20 ¢ 0.2 0 8
0.0 G 3 — 0 £ 0. 0 ¢ N i 0 Qs.-
0 100 200 30_? 400500 0 100 200 300 400 500
lmA-cm limAsem
5 NiO/ CGD/LCF 6 NiO/ CQD/LCF
Fg.5 Peformances of the NiO/ CGO/LSCF a dfferent FHg.6 Peformancesd the NiO/ CGO/ L SCF under diff erent
operating tenperatures hydrogen velocity
hydrogen velocity :8 cn/ min, operating tenp. : 650
operatingtemp. /  : wo,550 L, 600 4 , 650 hydrogen velocity/ cn®-min': w0 ,4 . ,8
® 0, 700 ) 11 « o , 22
6 , 650

24 © 1994-2008 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



. 344 . 2004

, 22 em/ mn 0.14 W/ ent,
307 mA/ en?
3
1) - Cep.sCdp. 2019
2) , 650
0.14 W/ cn? 307 mA/ cnt.

Fabrication of Slid Oxide Fud Cdls and Andyss
of Their Sructure and Performance

YANG Nai-tao ', MENGBo' , YU Rujun', TAN Xiao-yao'
(1. Colege d Chemical Enginesring, Shandong University d Technology , Zibo 255000, China,
2. College d Chemical engineering, Petrol University, Bejing 102249, China)

Abstract :An intermediate tenperature olid oxide fuel cell (IT-SOFC) was fabricated by co-copress:
ing-dntering methods, and the dectrolyte of Cay g Gy, 201,90 (CRD) and cathode materids of Lag 60,4
(. 2Fen. 803 a (LSCF) were prepared by l-gd method. The dfect of preparation methods on the mi-
crogructure of the prepared fuel cellswas andyzed by SBM . It shows that the cells prepared by the oo
pressng/ co- g ntering method possess a dense eectrolyte layer and a conpact interface between electrolyte

and anode but a curved corfiguration , while those prepared by the colloidal technique have aflat corfigu

ration but the electrolyte layer is not dense enough. The maximum output power densty of the cel pre
pared by co-pressing/ co-sintering method attains up to 0. 14 W/ cnf at 650  with the corresponding
dectrical current densty of 307 mA/ cn?. The eectrically chemical process of the cell operation is conr

trolled by both the internal ohmic red gance and the concentration polarization.
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